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liv mer eleam and sailing vessels from which International Simultaneous Meteorological reports were at the Office of the Chivf Signa: 
Oftcer, U. 8. Army, Washington, D. C., in time to be in the preparation of the Weather Review yor the of August, 


Name of veese: Captain Name of veasel. Captain. Name of vessel. Captain, 
tilew Line National Line—Continued, 
Capt. J. Kerr Helvetia.. Capt. G. Cochrane. Br. Sulina......... Thos, Potter, 
Grecian ©, LeGallats W. Pearce. * New York Herald Weather Service.”” 
Nove Rh. H. Haghes The Queen J. Milligan. Br. H. Parsell. 
ious Line, New York and Unba Mail 5. 5. Co. Aileu........ J. W. Sateen 
Br «. Britich King John Kelly Am. «, «. Cienfuegos. F.M. Faircioth Am.. Alamo . Risk, 
British Princess E, Freeth. N. Y., Havana & Mexican Mail 5.5. Br. Alaska .. G. Murray, 
Am lodiane ..... W. Sargent Am, 6.86.0 ity of Alexandria .. J. W. Reynolds. Aller .. F. Hamelmann. 
Br Lord Clive P. Urquhart City of W ashington . W. M. Rittig. Alpes .... Anasageasti, 
thoan Prince W.J. Milbeorn. North German Lloyd Alvena Hughes 
Line Ger. «. America ...... anes H. Bodeker. Aurania.. oll W. Mains. 
Crowe Archibald Smith. Rider .... H. Helmers Anchoria J 4d. 
A. Campbell ........ H, Christoffers, Arizona ......... Sam. Brooks. 
Clay of R D. T. Junget. Assyrian Monarch : ol J. Harrison. 
Devonta Hugh Young K. Ringk. Belg. Belgeniand ....... .... W. A. Beynon. 
Dorian J, MeKeague Hermanns Kohimann. Br. Britanuie . ae Irving. 
J. Hedderwick, Leipzig...... H. Ubristoffers. Buffalo ..... W. i. Malet, 
Kthiopis John Wilson Main ...... KR, Sander. Celtic ..... ¥ B Gileadell 
Srrom Line Rhein ..... C, Wiegand, Am. ge M. Peireloth 
«. «. Crith W. R. Lord, W. Willtigerod. City of Berlin...... 8. Land, 
Monte Rosa. Thomas, Werra.... RK. Bussius. City of Chester ........... H. Condrem, 
Liwe Weeer ........ Bruns, Br. City of Riehmond A. Lewis 
Wr Allee J. W. Saneom Ocean Meamship ‘company. City of Rome R. Mauro. 
Spar ipes T. Anaengaeti Am, Chattahoochee ... J. W. Catharine. Am. City of Washington. W. Rittig. 
Br. Alvena Hughes City of Augusta,......... K. 38. Nickerson. Ohas. ©. Lima 
Als David Williame, City of Savannah Ch. Off. Edwards. Comal ..... Bolger. 
T.M.MacK night. Oveaunte Meamshipy Company. Br. Craighill .. W. tt. Bennett. 
Booths 8. Cx. Uimited) Am. 4.4. Mariposa ......... Capt. H, M. Hay ward. Devonia .. H. Young. 
Pr Clement Thomas Burley. Old Dominion Nteamehip Compang . Ger, Donan..... H. Sw pmer. 
Co Oregon Batheay and Navigation r. ith Godden .. . H. Bennett, 
Line Oregon... Polemann. Etraria....... T. Cowk. { 
By wkive City Fiet Pacifie Coast Meamehip. Company. Ger. Bane W. Willigerod. 
Glas T L Weiss. Am. Orizaba ...... Jobu N. Ingalls, Am, Eureka .. Rk. B. Quick. 
swell Line State of ( ‘alifornia . G. Debney. Ger. Fulda ... R. Ringk. 
Aw fe! K. Gager Pacific Maul Steamship Br. Gallia... M. Murphy. 
Line Am, City of Para. ....... ¥. Henderson. Ger. Gellert .. . W. Kuhiewein 
Aprant W.H. P. Haine. City of Sydney..... Denis Br. Greeee ..........- A. sofirey. 
Alex. McKay. Chas. ©. Lima, Fr. La Bourgogne ... Fravguel 
T. Cook, Granada ...... W. B. Sewbury. La Bretagne de Jusselin. 
Callie M. Murphy San Blas T. Chapman. = Normandie de Kersabiec. 
W oolfenden. Quebec Meamship Com PASFAS .......... 
Servia H. MeKay, Orineco....... J. 3. Garvin Lowisiana Gager. 
U W. MeMickan. Trinidad J, Praser Manhattan ... Stevens. 
Care's 8. 8 Léne Red * Miranda ............... Bendon 
Amalfi Julius Bahr Am. Sam. Hess Newport.. W. Shackford. 
Australia : G. Frank Red Star Line. Ningeré ....... Bemis. 
A. Kuhn. Belg, #. W. A. Beynon. Belg. H. Nickels. 
Line. Nederland ... A.G, Grittin, Dte Boujer. 
F. Manley Noordiand .... H. E. Nickels. Belg. Penuland ... K. Weyer. 
Keeton City W. T. Sherborne. Rud. Weyer. Am, Philadetphia . Hees 
Perham City M. P. Land. Khynland J. 0. Jamison. Ger. Bhein ............. Wiegand, 
Waesland J, Uberweg. Br. Richmond Hill. A. 
Trans. Aliantic Steamship Co, ‘ Westerniland . W.G. Randle, Ger. Rugia ..... A. Albers, 
«.¢. La Beurgogme Rotterdam Line. Belg. Rhyuland .. J.C. Jamison. 
weet — Schiedam........... G. Bakker. Br. Servia ......... .<.... A. MeKay. 
Ch, Off. Crossmar W. A, Bcholten G. J. Vis. State of Nebraska .. A. G. Braes. 
Warwic W. Jae Br, «6.6, State of Georgia .....,....... G. Moodie. The Queen ............. J. Milligan. 
er wick . Janes, State of Pennsylvania ...... A.J. A Mann. Ger. Trave W. Willigered. 
Al @. Merray State of Nebraska ...... ...... A. U. Braes. Warwick 
Savard ........ - A. G. Thomsen. Wisconsin . .. Capt. E Bentley, 
vyoming L. Rigby. 
win Serew Line. Sailing 
Hawbary-Amerioun Line, Br. Richmond Hill................. A. Hyde. Am. bg. Abbie Olifford.................... D. W. Storer. 
Ger, 8. Bohemia Kurlowa Tyne Wear Steamahip tLe Br. by. Achsah........... A. M. Shaw, 
Gellert W. Kiihlewein City of Newcastle ............ W. T. Irving. Am. schr, Bertram Tuwneend Ss. L, Tunnel, 
Ham ... H, F.Sehwensen. [('nited States and West Indies 8. 8. Uo. Br sp ............. J. C. Barrett. 
H. Barends, Am. W. A. Freethy. Br. sp. Charles Whitne Geo. D. Spicer, 
Rhactia H. Vogelgreang, Warren Line. Am, sehr. Comet ............ W. H. Aldrich, 
Rugia A. Albers, Samuel Walters, Gr, bk Emilie......... W. Siems. 
+ ©, Ludwig W. Gileig. Am. sehr. Ettie HM. Lister ................. 8. D. Mason. 
W ivland C. Hebich E. Maddox. Br. bk. Exile Geo. J. Pearee. 
Weetphali West Indian and Pactfic Sicamahip to, Ger. Georg ... G A. Scholtz. 
Suman Line Br. YUCatan 8. 8, Sundrey. Ger, bk. Godeffroy.. C.H Sinnig. 
Ke. 8.8, Uity of Bertin .. Francis 5, Land White Cros Line. Nor. bk. Grundloven.................. a U Ellingsen, 
CACY OF A. Lewis Belg. De Ruyter. J.J. Brarens Am. bk. Harriet S. Jackson ... ...... W. T. Bacon 
City of Chicago Fred Watkins, White star Line. Br. Harvester impact Wm. Unasidy. 
Lamport & Holi Steamahip H. Parsell, Ger.. sp. Hedwig Th, Minssen, 
Fred Graham, Baltic .......... George Burton Dteh. bk. Helemm T. T. Verteet. 
Olbers Jas. Clarke B. Gleadeli. Am. #p. Menry Villard ..... ....... F. B. Perkins. 
Muosart T. Sawyer Germanic U. W. Kennedy. Br, bk? Lodine ................ Adam Smith, 
Leylewd Line Wilson Line. It. bk. Istmwele .......... ©. Fiede 
Br, Bavarien R. Leask Br, #38, Bassano W. Rea. Am. bg. Jane Adeline..,..........-. B. Lathrop, 
Bulgarian Parry Buffalo .. 4.0 Malet. achr. Jennie A. Stubbs............... «. M, Haskell. 
Virginian M. Fitt Chicago ......... Jd, W. Jones. bkt. Josephine... Charlies Frown. 
Modiory Lene Galiles.. R. Potter. Br. W. Stephen. 
8. Risk Marengo W Abbott. Nor, sp Komandor Svend Foyn...... Johan Bryde. 
San Marcus... A. © Burrows, Miscellaneous Ger. bk. Levcadia .. John Stobff, 
Mix, Dominion 8. Uo Jno. Temple. Br, be. Lilian N. Schive. 
Rr Mentreal F. Bouchette. Garner. sp. Mabel Taylor ..... ©. E. Durkee. 
W. Coneh. Nor, Amicitia . ...... P. L. Reimers, Am, échr. Maggie Abbott................. Melntosh, 
Sarnia Joseph Gibson. Br. Athens Oh. Off, E. Towns. Nor. sp. Mathilda . T. Hansen, 
Jas, McAuley Bedford Capt. Aitkenhead Am. bk. Mohican B. F* Berry. 
Lane H. Bennett achr. Nelson Bartlett Watts. 
He Aveyrian Monarch....... Johu Harrison. Cranbrook . Juba W. Harvey. Nor. sp. Orion. A. Matiiieson, 
Celtic Mewarch ......... J. Hilditeb. Edith Godden John Bennett. Dan. bk. Rialto .... N. P. Hansen, 
Lydian Monarelr T. C, Ki Oatlao Scholtz, Ger. A. voy Seggern, 
Persian Monarch F. Paton Br. «4, Blstow T. Ruberison. Am, sp. Ringle ader J.C. Entwistle. 
Morgan Line Span. Hugo........... A. de Mugica. sehr. Rollin Munford... Se H. M. Davies. 
Am R. B. Quick Joshua Nic choleon Adamson. Br. sp. Sapphire.............. Ga. W. Murray. 
National Am. Lorense D. Baker. Warren F. Wiley. Am. bk. Templar..................... RK. Roberts. 
Br America RK. W. Grace, Br, Madrid .. “ M. Garson. Ger. H. Fokken. 
Thos. Foote. Matthew Hediington.. Thomas Kirby. It bk. Vineenzo ‘Accame N.V. Lavagna, 
Denmark ......... R. 8, Righy Span Navarro S. de Aldecocea. Ger. Western Chief ...... Fr. Sander. 
Keypt J, Sumner, Ger. Raiates......... J. Viereck. Am. schr, W. Fredson.. A. J. Biddle, 
T. P. Heeley. Br. Salut Ronans N. Campbell. Br. sp. Winnifred ........ R. MacDonald. 
A. J, Jeffrey.. Jas. Adama, Am. Light- -Ship No. 37. pages C, Lindemann, 
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XIV. 


INTRODUCTION. 

This REVIEW contains a general summary of the meteoro- 
logical conditions which prevailed over the United States and 
Canada during August, 1886, based upon the reports from the 
regular and voluntary observers of the Signal Service and from 
co-operating state weather services. 

Descriptions of the storms which occurred over the north 
Atlantic Ocean during the month are also given, and their 
approximate paths shown on chart i. Two hurricanes which 
passed over the Caribbean Sea and the Island of Cuba are 
also traced and described. In tracing the centres of the paths 
of these storms, data from the reports of one hundred and 


eighty-two vessels have been used. 

On chart i for this month are traced the paths of fourteen 
areas of low pressure; the average number for August during 
the last thirteen years being only 9.5. The storm described 
as number viii was very destructive in eastern Texas on the, 
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‘departures, both above and below the normal, occurring at 
adjacent stations. 

No icebergs were reported in, or to the southward of, the 
trans-Atlantic track after the 24th, and but few were encoun- 
tered in, and to the eastward of, the Strait of Belle Isle and 
Newfoundland during the early portion of the month. 

In the preparation of this REVIEW the following data, 
received up to September 20, 1886, have been used, viz., the 
regular tri-daily weather-charts, containing data of simulta- 
neous observations taken at one hundred and thirty-three 
Signal Service stations and twenty-two Canadian stations, as 
telegraphed to this office; one hundred and fifty-nine monthly 
journals; one hundred and fifty-three monthly means from the 
former, and twenty-two monthly means from the latter; two 
hundred and seventy-five monthly registers from voluntary ob- 
servers; sixty-two monthly registers from United States Army 
post surgeons; marine records; international simultaneous ob- 
servations; marine reports through the co-operation of the 
‘‘New York Herald Weather Service;” abstracts of ships’ logs 


19th and 20th, doing great damage in Galveston, and com- | furnished by the publishers of “The New York Maritime Regis- 
pletely destroying the town of Indianola. On this chart is|ter;” monthly weather reports from the local weather services 
also given a diagram showing the barometric conditions | of Alabama, Georgia, Indiana, Iowa, Missouri, Nebraska, New 
prevailing in the immediate vicinity of Indianola at 7 a.| England, Ohio, and Tennessee; trustworthy newspaper ex- 


m. of the 20th, at which time the storm was central near that 
place. 

The report by Prof. T. C. Mendenhall, Assistant, on the 
earthquake which occurred on the 3lst of August in the 
eastern portion of the United States, is an interesting feature 
of this REviEw. The report is based upon data collected 
from Signal Service observations, thunder-storm and tornado 
reports, and other sources. The reports from the regular 
Signal Service observers were specially valuable in determin- 


ing the time of occurrence and intensity of the shock in| 


different portions of the country. Chart number vii exhibits 
lines of equal intensity of the shock as determined from a 
careful examination of the data. 

Chart number viii shows the atmospherical conditions, iso- 
bars, isotherms, and wind-directions accompanying the tor- 
nadoes in western New York on August 16th, at 3 p. m. 

The drought in the central sections was broken on the 12th 
and 13th by the copious rainfalls accompanying the heavy | 


tracts, and special reports. 


ATMOSPHERIC PRESSURE. 


[ Expressed in inches and hundredths.] 

The distribution of mean pressure for August, 1886, deter- 
mined from the tri-daily telegraphic observations of the Signal 
Service, is shown by isobarometric lines on chart ii. 

The mean atmospheric pressure for the month is very equally 
distributed over the country. An area of comparatively high 
pressure extends over the Lake region, middle Atlantic states, 
south Atlantic states, northern Florida, east Gulf states, Ten- 
nessee and Ohio Valley; within the above districts the ba- 
‘rometric means for the month vary from 29.95 at numerous sta- 
tions to 30.01 at Nashville, Tennessee. Another area of high 
|pressure extends along the north Pacific coast, within this 
area the mean pressure varies from 29.96 at Portland, Oregon, 
to 30.00 at Fort Canby, Washington Territory. The area of 
‘minimum pressure ranges from 29.80 to 29.85, and covers 
Nevada, western Utah, western Arizona, and eastern Cali- 
fornia. An area of low pressure, indicated by the isobar of 
29.85, extends over the lower Saint Lawrence valley. 

The departures, which are nowhere very great, are in almost 


thunder and wind storms that occurred in nearly all parts of every case below the normal. The mean pressure is above the 
the afflicted districts on those days. ‘normal for August at three stations only, viz., Fort Apache, 

_Arizona, Deadwood, Dakota, and Cedar Keys, Florida, .02 
The mean atmospheric pressure for the month is below the | .01, and .01, respectively. In the Lake region, New England, 


normal in nearly all parts of the country. ‘and the middle and south Atlantic states, the mean pressure 
In all parts of the country lying east of the Mississippi for the month shows a deficiency of about .05, although at 
River, and in Louisiana and eastern Texas, the mean tempera- Sandy Hook and Atlantic City, New Jersey, the departures are 


ture of the month is below the normal. From the Mississippi. 08 and .07, respectively. Along the Pacific coast the defi- 
ciencies range from .02 to .07. The largest departures occur 


River westward to the Pacific Ocean the month has been | in the Missouri Valley, where they vary from .06 to .09. Slight 
warmer than the average August. deficiencies occur over all other portions of the country, and 
The precipitation is very unequally distributed, marked vary from .01 to .08. 
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As compared with the mean pressure for the preceding 
month, July, 1886, an inerease, varying from .01 to .09, occurs 
in all parts of the United States, except along the Pacific coast | 
and in southern Florida, where a deficiency of .01 to .04 occurs. 

BAROMETRIC RANGES. 

The monthly barometric ranges at the various Signal Ser- 
vice stations are also given in the table of miscellaneous 
data. The greatest ranges occurred in New England, the mid- 
dle Atlantic states, and in Montana, although, owing to the, 
heavy storm of the 19th and 20th in southeastern Texas, a 
very large range occurred at San Antonio. Along the Pacific 
coast and in the southern districts the barometric ranges were | 
generally small. 

The following are some of the extreme monthly ranges: 


Greatest Least. 

Tach Inch. 
Ban Antonio, Texas 1.41 | Cape Mendocino, California.. + 0,20 
Monat shin igton, New Hampshire... 1.04 Red Bluff, 
Portland, 0.92 || San Diego, California... 
Block Leland, Rhode leland ............ | Fort Sill, Tne lian Territ« ory . 
New London, Connecticut 0,82 | Prisco, 0.29 


AREAS OF HIGH PRESSURE. 
[Prepared by Lieut. Jno. P. Foxiey, Signal Corps, U. 8S. Army, Assistant. ] 

Six areas of high pressure appeared within the limits of the 
United States during the month of August, 1886. With but 
two exceptions these areas made their first appearance north 
of 45° N., and between 107° and 112° W. The general direc- 
tion of movement was invariably southeastward until the At- | 
lantic coast was reached, when the direction changed to the | 
east-northeast, skirting the coast. 

Two areas first appeared north of Lake Superior, moving 
southeastward to central New York, and thence east-northeast, 
south of Nova Scotia. 

Of all the areas described below, there is but one (number 
vi) of any special importance, rendered so by the low tempera- 
tures and heavy frosts which accompanied its progress over 
the upper Missouri valley and Minnesota. It may be said that 
with but two exceptions (areas numbers iv and vi) the month 
of August, 1886, was entirely devoid of high-pressure areas, | 
yet, even with these exceptions, no area of 30.20 crossed the 
country. 

I.—The month opened with the barometer considerably 
above the normal in Montana, Dakota, and the Saskatchewan 
Valley. On the 2d this area moved to the southeastward, at- 
tended with light rains in Dakota and Nebraska, and a thun- 
der-storm in the latter state. During the 3d the central area 
reached northern Indiana, after which it spread out rapidly to | 
the east, west, and south, and by the morning of the 4th had | 
entirely lost its identity. During the advance of this area the 
change in temperature was very slight, except over the Lake) 
Superior region. | 

IIl.—This area advanced from the Northwest, with a very ill- 
defined and uncertain movement. Since the’ morning of the 
4th the pressure in Montana, and westward to the Pacific, had 
been subjected to many and considerable fluctuations, but by 
the morning of the 6th a decided rise appeared central in east- 
ern Colorado and western Nebraska; highest barometer, 30.18, 
at West Las Animas, Colorado, and North Platte, Nebraska. 
The advance of this area was preceded by light rains south- 
ward into Texas. 

During the 6th and 7th the area passed eastward into Ken- 
tucky, with rapidly diminishing energy, under the influence of 
low-pressure area number iii advancing from Montana, but as 
this depression lost its identity in Minnesota on the 8th the 
effect produced upon the high was only temporary, so that by 
the morning of the 9th the isobar of 30.30 embraced the middle 
Atlantic states; highest barometer, 30.33, at Washington City, 
Baltimore, Maryland, and Philadelphia, Pennsylvania. On 
the 10th the barometer fell to 30.20, the isobar of that notation | 


embracing the Gulf and Atlantic coast states. As low area 
number iv advanced eastward north of the Lakes the high was 
confined to the Gulf States, where it remained about stationary 
during the 11th, and disappeared on the morning of the 12th. 

III.—This area appeared over Lake Superior on the morning 
of the 14th and moved southeastward into eastern Pennsyl- 
vania by midnight of the following day, disappearing south of 
Nova Scotia during the afternoon of the 16th. Throughout the 
entire course of this area the barometer did not rise at any sta- 
tion above 30.11. 

IV.—The pressure increased very slowly in the rear of low 
area number vi, which appeared in western Nebraska on the 
15th. On the morning of the 17th, when the depression here 


mentioned was central on the southwest coast of Nova Scotia, 
_|the high appeared central in northern Dakota and the Sas- 
-katchewan Valley, with northerly winds, and temperature 


ranging from 38° to 52°. With increasing pressure the area 
became central over Lake Superior on the morning of the 18th; 
highest barometer, 30.28, at Duluth, Minnesota. The north- 
erly winds in advance of the centre were attended with light 
local rains throughout the central portions of the country, from 
Kansas eastward to the Atlantic coast. The high advanced 
steadily eastward to the Atlantic coast with very slight 
change in pressure at the centre, but rapidly enlarging its 


area so that by the morning of the 20th, while central off the 


Maine coast (highest barometer, 30.38, at Yarmouth, Nova 
Scotia), the isobar of 30.10 embraced nearly the entire country 
east of the eighty-seventh meridian. The barometer re- 
mained above 30.30 off the Nova Scotia coast until the after- 
noon of the 21st, and at the expiration of the succeeding twenty- 
four hours the area entirely disappeared to the eastward. 
V.—While low-pressure area number xii was advancing 
eastward from Montana on the 24th and 25th the barometer 
rose over the upper lakes, so that by the morning of the latter 


day the isobar of 30.10 embraced the greater portion of the 


Lake region; highest barometer, 30.16, at Toledo, Ohio. The 
area now moved southeastward into Pennsylvania and Vir- 
ginia with gradually diminishing energy, where by the after- 
noon of the 27th it entirely disappeared, but not until the 
isobar of 30.00 had embraced all of the territory east of the 
Mississippi and south of the forty-fifth parallel. 

VI.—This area appeared central in western Montana on the 
morning of the 29th, highest barometer, at Helena, Montana, 
30.23. During the succeeding twenty-four hours the pressure at 


‘the centre remained nearly stationary while the extent of the 


area rapidly increased to the southeastward, reaching northern 
Texas. During the 30th there was practically no eastward 
movement of the centre, it being confined to either eastern 
Montana or western Dakota. During the stationary period 
the temperature was gradually falling at most stations in 
Montana, the Saskatchewan Valley, and northern Dakota, and 


by the morning of the 31st the area became central in south- 


east Dakota; highest barometer, at Huron, Dakota, 30.20. 


Accompanying this advance of the high the temperature fell 


from 8° to 15°, although for the previous twenty-four hours it 
had been decidedly below the normal, and as a result light to 
heavy frosts were reported from eastern Dakota, western and 
northern Minnesota, western Iowa, and eastern and northern 
Nebraska. A killing frost was reported from Huron, Dakota, 
the station where the highest barometer was recorded and 
the centre of the area of high located on the morning chart of 
the 3lst. During this day the area rapidly enlarged in extent, 
forming an ellipse, the major axis of which extended from the 
northern shore of Lake Superior to the Gulf. By midnight 
of the 31st the centre was located in eastern Illinois, with di- 
minished pressure, where at the close of the month the pro- 
gressive movement of the area was eastward over the Ohio 
Valley and middle Atlantic states. 


AREAS OF LOW PRESSURE. 
[Prepared by Lieut. Jno. P. Fuviey, Signal Corps, U. S. Army, Assistant. ] 
Fourteen areas of low pressure have been located within the 
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limits of the Signal Service tri-daily weather charts for the) IV.—During the 8th heavy rains and thunder-storms pre- 
month of August, 1886. The month has not been marked by | vailed in eastern Nebraska, southeastern Dakota, and north- 
the appearance of remarkable features in the development and ern Minnesota, with winds shifting to southerly. By mid- 
progress of low-pressure areas. The storm of the 19th and night of this date the centre of the depression appeared in 
20th, in the western Gulf and Texas, was one of great severity about 50° N., 112° W., with no precipitation. During the 9th 
and rather exceptional movement, yet not remarkable for the it moved easterly north of the United States, attended by 
month, when it is considered that the last half of August is fresh to brisk south winds and light rains in northern Dakota 
generally the beginning of the period of cyclonic disturbance and local storms in northern Minnesota. On the 10th, while 
in the West Indies and Gulf of Mexico. the centre was north of the Lakes, light local rains and south- 

With few exceptions the areas of barometric minima de- erly winds prevailed over that region. During the 11th the 
veloped on the eastern slope of the Rocky Mountains and depression moved rapidly eastward to the Gulf of Saint Law- 
passed eastward over the Lake region north of the forty-third rence with fresh to brisk winds and occasionally heavy rains, 
parallel, reaching the Atlantic coast in the vicinity of New- | disappearing to the eastward over Newfoundland on the fol- 
foundland. lowing day. While the depression was passing eastward 

The following table shows the latitude and longitude in which north of New York violent local storms occurred in the west- 
each area was first and last observed, with the average rate of ern portion of that state. 


movement in miles per hour: | V.—This depression appeared on the morning of the 12th in 
Montana, with fresh to brisk winds but.no precipitation. By 

First obssrved. Lastobserved. Average | midnight light local rains had fallen in Dakota and southeastern 

Areas of low pressure. | — me Be Montana, and the small area which sixteen hours before was con- 


Lat.N. Long.W. Lat.N. Long. W. hour. — fined to central Montana had now elongated into a large trough 
eer “<= extending southward into New Mexico. On this afternoon vio- 


te | lent local storms and tornadoes occurred in southeastern Dakota. 
3300| §&co| goo| 7300 22.0 This condition became more decided on the 13th, and the trough 
now extended from the Rio Grande to Lake Superior, with two 
4800} 10700 4900) 5900 53.0 Storm-centres, one in northern Wisconsin and the other in 
Nebraska. The latter remained about stationary for the sue- 
oat ool Sol ee ot ceeding twenty-four hours and finally filled up. The former 
4200| 6800, 4600| 5700 31.0) passed eastward north of the lower lakes with occasional 
heavy rains and fresh to brisk winds on the 13th. During the 
51.00) 67 0 4500) $8.00 sreeseeeesseeeeee | 14th the depression moved rapidly east and northeast to the 
Gulf of Saint Lawrence, disappearing over Newfoundland on 
Average hourly velocity, 34.0 miles. the following morning. 


I.—On the morning of the 1st there was a general but slight) VI.—This depression appeared on the afternoon of the 15th 
depression of the barometer, extending in a narrow belt north-| in western Nebraska and southwestern Dakota, and during the 
eastward from northern Texas to the lower Saint Lawrence, | remainder of the day elongated to the northeast and southwest 
with local rains in Tennessee, Ohio, and the lower lakes. By 80 as to embrace Minnesota, Kansas, and Colorado. In con- 
afternoon the depression became more circumscribed, with the | nection with this change in the form of the depression there 
centre located in northern New York. The rain-area extended | occurred very violent and destructive local storms, principally 
from Arkansas and Missouri northeastward to New Hamp. hail, in eastern Dakota and Minnesota. On the 16th the de- 
shire. During the day very heavy rains fell in western Ten- pression still maintained an elongated form, but changed the 
nessee and eastern Arkansas, over which region the long direction of its major axis so as to lie more nearly east and 
trough-like depression extended to the southwestward. Dur-| west. This feature was very decidedly marked during the 
ing the afternoon of the Ist severe local storms occurred in : afternoon and evening, so that while the principal storm-centre 
southern Michigan and northwestern Ohio. The low area now| was over Lake Erie the depression extended from northern 
moved rapidly northeastward to the Gulf of Saint Lawrence | New York westward to Utah. On this afternoon violent local 
where it lingered during the 3d, with light but general rains storms occurred in eastern Ohio, western Pennsylvania, and 
and light to brisk winds. | tornadoes in western New York. On the morning of the 17th 

1.—From the morning of the 1st to the 6th light local rains were | there was still a trough-like depression of 29.90, extending west- 
of daily occurrence in Alabama, northern Florida, Georgia, and | ward to Kansas, within which region there were occasionally 
South Carolina, with continued but not decided changes in the | heavy rainsand thunder-storms. During the day the depression 
pressure. i)uring the 6th, however, the barometer continued | moved eastward over New England, and by midnight disap- 
to fall and a slight irregular depression formed in the Caro-| peared off the Nova Scotia coast. Very heavy rains fell at 
linas, accompanied by light rains and light to brisk winds. | stations on the latter coast, and also on the Maine coast, but 
This area passed off the coast at Norfolk, Virginia, on the night the winds were only fresh to brisk. 
of the 6th, with brisk to high east to north winds and heavy} The following notes from Signal Service observers are of 
rains. During the 7th it disappeared eastward off the New | interest: 

Jersey coast, with high northeasterly winds and heavy rains, Davenport, Iowa: on the 12th a thunder-storm, with light rain, prevailed 
the latter extending to Boston, Massachusetts, and general | fom 5.30 to 5.55 p. m., followed by a high southwest wind of thirty-two miles 
rains, with fresh to brisk northerly winds to the stations on the | per hour from 5.40 to 6.35 p. m. 

Nova Scotia coast. Sandusky, Ohio: on the 13th a thunder-storm and heavy rain began at 5.40 

III.—The barometer had been falling slowly in the Saskatch- | 2nd continued until 7.05 a.m. Brisk to high winds prevailed from 5.40 to 
ewan Valley since the morning of the 5th so that by mid-|°°?* ™ 
night of the 6th a depression was central in about 51° N.,106°| By reference to the descriptions of storms in this REVIEW 
W., with light winds and no precipitation. During the 7th | under the headings of ‘‘Local storms and tornadoes” and 
the area moved south and east into northern Minnesota, where |‘‘ Thunder-storms for August, 1886,” it will be seen that many 
on the morning of the 8th its easterly movement was checked | thunder-storms occurred on the 12th and 13th in the sections 
by the development just at this time of area number iv north | over which this low area prevailed. 
of Montana. On the afternoon and evening of the 7th there| VII.—It was in consequence of the great elongation to the 
was a thunder-storm and heavy rain at Huron, Dakota; other-| westward of number vi that impetus was given to the develop- 


wise there was no precipitation during the formation and ment in eastern Kansas on the 17th of low-pressure area num- 
progress of this area. |ber vii. On this afternoon severe local storms occurred in 
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southern Missouri, and thander-storms in Tennessee, Kansas, while to the westward the fall ranged from .02 to .10, with 
and Colorado. The depression progressed very slowly south-| threatening weather and rain, the greatest change taking 
eastward, with diminishing energy, and finally disappeared | place at Abilene, located due northwest of San Antonio, 
altogether by the morning of the 19th in northern Louisiana.| where the wind had shifted to northerly and increased in 
There was at that time a violent storm (number viii) moving | velocity from eighteen to thirty-seven miles per hour. 
westward over the Gulf in about 25° N., 90° W., but there is By morning of the 21st the barometer had risen decidedly 
no evidence to indicate that number vii merged with that de- ‘at all stations throughout Texas, the greatest change taking 
pression. place at Abilene, near the centre of the state, where the rise 
VILI.—The first indication of this depression is given by the | in the past eight hours was .24. In the next eight hours a 
steamship “San Marcos,” of the Mallory Line, which plies | decided fall had taken place in west Texas and southeastern 
between New York City and Galveston, Texas. This steamer) New Mexico, the circulation and the increased velocity of the 
left the latter port on the 18th. On the following day, in 27° winds, together with the precipitation, indicating the presence 
5’ N., @1° 22/ W., the following observation was made: ba-| of the depression, which by this time was rapidly diminishing 
rometer, 20.84; temperature, 84°; wind, east; force, 6; fre- in energy. From the afternoon of the 2ist to morning of 
quent squalls with very heavy southeast swell. Owing to the | the 22d heavy rains and high winds prevailed in the Pan- 
rough weather very little headway was made, so that on the| handle of Texas and eastern New Mexico. The depression 
20th the ship was in 27° 23/ N., 89° 21/ W., where the barome-|now rapidly filled up and entirely disappeared during the 
ter read 29.02, temperature 84°, wind southeast by east, force 22d. During its passage through Texas the depression was 
4; frequent squalls with long east-southeast swell. accompanied by violent local storms in the central and north- 
On the morning of the 19th the winds at stations on the west | ern portions of the state. 
Gulf coast had shifted to northerly and increased from lightto| The following notes from Signal Service observers and other 
brisk. By midnight the wind fell to a dead calm at Galves- | sources will serve to show the severity of this storm: 


ton, Texas, but increased to forty miles per hour from the | 
northeast at Indianola, Texas, where the barometer registered | Galveston, Texas: the storm which prevailed here during the night of the 
29.76. a fall of .09 since 7 a. m. At Brownsville, Texas, the | 19th and morning of the 20th was even more destructive to life and property 
ton 29.69. a fall of. 7 & At the ex | than the noted storms of 1867 and The following description of this 
| storm is furnished by the observer at Galveston: 
piration of the next eight hours the barometer fell to 28.89 at | During the 19th the barometer fell quite rapidly but did not get dangerously 
Indianola, Texas, a change of .87, wind northeast, seventy-two | low, standing at 29.78 at 10 p. m. The lowest noted during the storm was at 
miles. The building occupied by the observer was crushed to |7 4 m. of - — ‘ at which time it began rising and went up even 
j » ae | more rapidly than te > 
de Was On the 19th the wind was from the northeast and east, attaining a storm 
given ovet to the fury of the elements, and not a building was | velocity of twenty-seven miles ed hour at 2.10 p. m., then lulling awhile it 
left standing when the storm cleared away. j lagain set in with renewed violence, attaining a maximum velocity of fifty- 
While the storm was thus raging at Indianola (7 a. m. of | three miles from the northeast at 6.40 a. m. of the 20th, after which it de- 
wi! . | morning the 2 nthe wind backe eas J and southeast, con Inuing 1s 
ports: Galveston, barom ter, 29.67 ; wind, northeast , forty until 8 p. m. of the 2ist. The weather was fair to cloudy on the 19th, with rain 


nine miles ; clear ; maximum velocity Since midnight, fifty- from 10.25 to 11.05 P. m. Rain again began during the night and continued, 
three miles, Brownsville, barometer, 29.63; temperature, 78°; | with varying intervals of cessation, until 10.10 p. m. of the 20th. The wind of 
wind, northwest; eight miles; fair. Rio Grande City, ba- | the 19th caused the water in the Gulf to become very high, and the cars of the 


rometer, 209.71 : thermometer, 77°; wind, northwest ; eight street railroads stopped running about : p. m. 4 7 water continued to in- 
lea: alo  (&e ni . 29.69 : crease in depth, reaching its maximum, four to six feet, at 7 a. m. of the 20th, 
miles; cloudy. San Antonio, barometer, 29.69; temperature, and remained nearly stationary until 9 a. m., when it rapidly subsided. 


79°; wind, northeast ; twenty miles ; cloudy. } The high tide in the Gulf led many to expect an overflow and to prepare for 
The storm had now left the Gulf and was moving north- | it, Few persons slept that night, and when their fears were realized by the 
westward over Texas, in the direction of San Antonio, at | water reaching yards, and then entering houses, the inhabitants set out for 


which place by 11.30 a. m. (20th) the wind increased to a gale | ry some in boats and in 
92.7 ight found the water running in streams across the island from the o 
from the northeast and the barometer fell to 28.74, a change of | Mexico to Galveston Bay, carrying with it the débris of fences, houses, trees, 


95 since 7 a. =. At 12.30 p. m - the barometer read 28.59; at clothing, furniture, ete. During the storm more than one hundred and sixty 
1.30 p. m., 28.35; at 2.30 p- m., 28.03, and at 2.40 p. m., when | houses were more or less damaged, some carried away; a large building used 
shortly after the building was nearly destroyed, the barometer | as a skating rink was demolished, loss $5,000; as were also the surf bath- 


read 28.02, and the velocity of the wind was estimated at over | houses, the Mexican Cable Company’s building, and a large building called 
; the Pagoda. The Texas-Mexican and street railroad lines were badly dam- 


eighty miles per hour. , The storm passed away with south. | aged ; the tracks of the Santa Fé and Missouri Pacific Railroads were washed 
easterly winds. No lives were lost in San Antonio, but) oo: at their approaches to the bridge, and on the mainland several miles of 
property was damaged to the extent of about $60,000. track were washed out or otherwise badly damaged. No telegraph con- 
At 3p. m., while the storm-centre was over San Antonio, | nection could be made until late in the afternoon of the 20th. Many of the 


the following observations were made at surrounding stations: | telephone wires in the city were broken, and the lines of the fire-alarm system 
disordered. The schooner “Livonia Perkins,’’ forty tons, engaged in the 


talve ce ar 29. +0.14) 

G aly ‘ ston, east of storm-centre, baromete r 29.81, or : 14) lumber trade, was capsized at 9 p. m. of the 19th and two men were drowned. 
inch in eight hours; temperature, 77°; wind, southeast, thirty | 7. schooner “S. W. Perry’ was wrecked and two men drowned. The 
miles; raining; the maximum in past eight hours being fifty | schooner ‘Ella Elliott’ was stranded and wrecked, loss $30,000, besides 
miles. Brownsville, southeast of centre, barometer, 29.69, | cargo of ice. Numerous other smaller vessels and yachts were capsized and 
+0.06 inch in eight hours; temperature, 91°; wind, south, | otherwise at $150,000. 

ar ~ 7 ; 

barometer, 20. 70, —0.01 ine h 7 temperature, 98°; wind, oni Indianola, Texas: during the afternoon of the 19th the weather was threat- 
west, six miles; fair. Palestine, northeast of centre, barom- | ening and the wind strong from the northeast; at 8 p. m. the wind moderated 
eter, 29.88, —0.01 inch; temperature, 81°; wind, east, eleven | somewhat, but soon rose again, becoming strong enough at 9 p. m. to cause 


miles; threatening. Abilene, northwest of centre, barometer, | some alarm. From that time the force of the wind gradually increased, veer- 
| ing slightly, and about daylight the water in the bay commenced to rise rapidly ; 


29.86, —0.04 = h A temperature, 82 ; wind, east, eighteen ' at this time the wind was blowing at the rate of seventy-two miles per hour and 
miles; cloudy. Fort Davis, west of centre, barometer, 29.80, | the Signal Office building gave way ; in attempting to escape, the observer, I. A. 
—0.06 inch; temperature, 85°; wind, north, sixteen miles ;| Reed, was killed by falling timber. A lamp in the office set fire to the build- 
cloudy. El Paso, west of centre, barometer, 29.77, —0.07 | ing and, although rain was falling heavily, it was burned, and also more than 


inch; temperature, 92°; wind, east-northeast, light; clear. a block of buildings on both si . the net, Shortly after daylight the 
. ‘ : | wind grew stronger, blowing from the east; about 5 a. m. of the 20th most of 
By 10 p. m. of the 20th the barometer had risen 1.06 at San | the damage to property was done. Houses were falling and floating from their 


Antonio, wind southeast, brisk, cloudy. At other stations to | gundations, and the people were crowded together in such places as were con- 
the eastward the increase in pressure ranged from .05 to .11, sidered most secure, wnat to do anything to save their property. More than 
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twenty lives were lost at Indianola, and it is believed that the numiber would have 
been much larger but for the fact that the worst of the storm did not come until 
after daylight. About 11 a. m. the wind had moderated perceptibly and by night 
was only alight south breeze. The water receded very lowly. however, and it 
was not until the afternoon of the 22d that the main street was free from water. 
The appearance of the town after the storm was one of universal wreck. Not 
a house remained uninjured, and most of those that were left standing were in 
an unsafe condition. Many were washed away completely and scattered over 
the plains back of the town; others were lifted from their foundations and 
moved bodily over considerable distances. Nearly three miles of the Gulf, 
Western Texas, and Pacific railroad track were torn up and scattered on the 
prairie. Over all this strip of low ground, as far as could be seen, were the | 
wrecks of houses, carriages, personal property of all kinds, and a great many | 
dead animals. Very few people were nS to save anything whatever, and as 

the houses which were left were scarcely habitable the town was deserted as fast | 
as possible. 

San Antonio, Texas: the morning of the 20th opened with light rain and 
brisk northeasterly winds. Light rain continued until 9 a. m., when high | 
northerly wind and heavy rain set in; the wind gradually increased in force | 
until shortly after 11 p. m. it had attained the velocity of a gale, unroofing | 
several buildings, including the signal station; with the latter roof, the ane- | 
mometer and wind vane were carried away. The wind attained its highest | 
velocity at 2 p. m.; estimated velocity eighty miles per hour. Much damage | 
was done in this town and vicinity by the violence of the wind; the quarter- | 
master’s corral was completely demolished, and a considerable quantity of grain | 
and hay destroyed. All telegraph and telephone communication was cut off. | 
Small hail-stones fell from 2 to 2.15 p. m.; amount of rainfall 4.40 inches. | 
After the centre of the storm had passed the wind backed to northeast, east, 
and southeast, where it remained stationary during the afternoon and evening. | 

Corpus Christi, Texas: a hurricane passed over this place on the night of | 
the 19-20th, doing much damage to property. Four buildings, ate ol au 
church, were destroyed, and telegraph communication was completely cut off. 
At Luling the storm commenced about daylight, and was accompanied by un- 
usually heavy rain. Several houses were destroyed, numerous trees were 
blown down, and cotton was stripped from the stalk and blown over the fields. 
At Beeville many houses in course of construction were demolished, and num- 
erous other buildings unroofed or otherwise injured. 

Abilene, Texas: the morning of the 20th opened with cloudy weather and 
gentle wind from the south; during the day the wind increased in force, at- 
taining at night a velocity of thirty-three miles per hour, and backing to the 
northeast. Rain began falling at 7.20 p.m. During the early morning of the | 
21st the wind veered from northeast to southeast and continued blowing a gale, 
reaching a maximum velocity of forty-eight miles per hour about 4 a. m., after 
which it began to subside, at the same time veering toward the southwest. 
Only slight damage was done by the storm. 

Seguin, Guadalu e county, Texas: at 6.30 a. m. of the 20th rain began fall- 
ing, with light wind from the north. At 8 a. m. the wind began to increase | 
in force, shifting to the northeast at 10a. m., and continuing to increase in| 
velocity until, hea 1l a. m. to 1 p. m., it blew at the estimated rate of | 
eighty-five miles per hour. A number of buildings and trees were blown down | 
and numerous dwellings unroofed. Moderate rain fell during the storm, but 
no thunder or lightning occurred. 

Houston, Texas: the storm of the 19th and 20th began here about 7 p. m. 
of the 19th and continued to increase in violence during the night. Rain 
began falling at 11 p.m. At 9p. m. the wind reached its greatest velocity, 
breaking numerous trees, but doing no damage to buildings. The water in 
Buffalo Bayou was higher than ever known before, being forced up by the high 
water of the Gulf. 

Victoria, Victoria county, Texas: a very severe storm prevailed here at 5 
a. m. of the 20th. The wind blew with hurricane force, and much property | 
was destroyed. Forty buildings, including six churches, were completely de- | 
stroyed. The estimated value of the property destroyed in the town and | 
county is $100,000. 

Cuero, De Witt county, Texas: a severe storm of wind and rain prevailed | 
here between 5 and 11.30 a. m. of the 20th. Numerous buildings were | 
wrecked and property of all kinds damaged. 

IX.—This depression first appeared in the Saskatchewan | 
Valley at midnight of the 20th, and during the following day | 
moved southeastward into Minnesota, attended by violent | 
local storms in the latter state and southeast Dakota, with | 
heavy rains and thunder-storms in the southern portion of| 


6.48 p. m., when the wind veered to west and suddenly increased in force to a 


|gale of twenty-five miles an hour. From 7.00 to 7.40 p m. & maximum 


velocity of west thirty-one miles was attained, during which time several 
chimneys, signs, and windows were blown down. 

La Crosse, Wisconsin: three light thunder-storms occurred at intervals be- 
tween 5.40 a. m. and 2.25 p. m. on the 2ist. Very heavy rain and severe 
thunder-storm set in at 8.50 p. m.; the storm passed from northwest to south- 
east. At 9.05 p. m. a gale of thirty-six miles per hour set in from the south- 
east. No serious damage was done by wind at this place. All telegraph 
lines between here and Saint Paul were down, and several persons were 
drowned by boats capsizing on Lakes Minnetonka, Pepsin, and Cedar. 

Delavan, Walworth county, Wisconsin: at 3 p. m. of the 21st heavy clouds 
gathered in the west and the wind began to blow briskly from the southwest ; 
at 4.10 p. m. the wind changed to northwest and blew with the violence of a 
gale. At this time the thermometer registered 87°, at 4.40 p. m. 72°, drop- 
ping 15° in half an hour. Light rain and heavy thunder-storm set in at 5.50 
p. m., and at 6 p. m. the wind was perfectly calm. At 6.05 p. m. a gale sud- 
denly set in from the northwest, 1 mere in gusts, with an interval of a few 
seconds between; this high wind continued only five minutes, but blew down 
a large tobacco warehouse, broke off growing corn, and destroyed hundreds of 
shade trees. During the storm a barn was struck by lightning and burned. 
At 8.35 p. m. hail began falling; the stones wete small, doing no damage. 


X.—This depression is an ocean storm whose presence was 
first felt by the New England coast stations at midnight of the 
22d. The parabolic curve of its path brought the depression 
southeast of Yarmouth, Nova Scotia, on the morning of the 
23d, the barometer at that station having fallen .33 in the 
past eight hours, with heavy rain, and wind shifting to north- 
erly. During the day the depression disappeared over the 
ocean. 

XI.—The barometer fell quite rapidly during the afternoon 
of the 23d in eastern Montana, and on the following day in 
northwestern Dakota and Manitoba. The winds were south- 
erly and brisk to high, with the temperature ranging from 96° 
to 102° on the afternoon of the 24th in Dakota, Minnesota, and 
Manitoba. No rain accompanied the area throughout its 
course, which was probably cut short in its easterly movement 
by the advance of low-pressure area number xii. 

XIL.—By the morning of the 25th this depression became 
well established in northeastern Montana, but no rain fell 
until the afternoon, when the area was then central in the ex- 
treme northern portion of Dakota. During the remainder of 
its course this depression passed eastward too far north to make 
it possible for Signal Service stations to observe any important 
changes in its progress. 

XIII.—This depression suddenly appeared to the north of 
the mouth of the Saint Lawrence, and during the day passed 
southeastward over the Gulf, attended by threatening weather 
and occasional light rains. 

XIV.—Since midnight of the 25th the barometer had been 
slowly falling in eastern Colorado and western Kansas, but the 
weather remained clear or fair throughout those states, Indian 
Territory, and Nebraska. By midnight of the 27th rain had 
fallen throughout Colorado and western Nebraska, with the 
area central in northwestern Kansas. During the 28th it moved 
northeastward throughout southern Lowa, northern [llinois, 
and southern Wisconsin, accompanied by occasional heavy 
rains and thunder-storms. On the morning of the 29th the 
depression became much enlongated, the major axis extending 
from Lake Superior southwestward to Texas, throughout which 
region occasional heavy rains and thunder-storms occurred 
during the day. By midnight the trough had widened con- 
siderably, while moving to the eastward, and now embraced 


Wisconsin. During the 22d the depression moved southeast-|the central Mississippi valley and the Lakes; rain and oc- 
ward to the lower lakes, where it gradually dissipated by the | casional thunder-storms prevailed throughout this region. 
afternoon of the following day. While the area was central |The spread of this trough from the Lakes to the Gulf remained 
in southern Michigan on the afternoon of the 22d violent) intact up to midnight of the 30th, with rain throughout the 
local storms occurred in northern Indiana and western Ohio. | east Gulf, south Atlantic, and middle Atlantic states, and the 
The final disappearance of the depression in western New | lower lake region. The heaviest rains of the month in Vir- 
York may have been influenced by the presence of low-press- ginia, Pennsylvania, and New York occurred during the pas- 
ure area number x, which on the morning of the 23d had sage of this area on the 30th. During the 31st the area passed 
just reached the southwest coast of Nova Scotia. eastward just north of the Saint Lawrence, with rain through- 

The following notes relative to this area of low pressure are ‘out New England and the Canadian Maritime Provinces, 
from the reports of Signal Service observers : ‘followed by winds shifting to northwesterly and clearing 


Saint Paul, Minnesota: during the 21st light to fresh winds prevailed until | weather. 
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NORTH ATLANTIC STORMS DURING AUGUST, 1886. 
[ Pressure in inches and millimetres; wind-force by Beaufort scale. ] 


The paths of the depressions that have appeared over the | 


north Atlantic Ocean during the month are determined, approxi- 
mately, from international simultaneous observations furnished 
by captains of ocean steamships and sailing vessels; abstracts 
of ships’ logs and other data collected by the Signal Service | 
agencies at the ports of New York, Boston, and Philadelphia; 
reports received through the co-operation of the “‘ New York 
Herald Weather Service;” abstracts of ships’ logs furnished 
by the proprietors of the “New York Maritime Register,”’ 
and from other miscellaneous data received at this office up 
to September 20, 1886. 

Twelve depressions are traced, of which seven, numbers 2, 
3, 4, 7, 8, 10, and 12, are continuations of storms which first 
appeared over the North American continent; number 1 is a 
continuation of ocean depression number 12 charted for July, 
1886; numbers 5 and 6 first appeared in the vicinity of the 
Windward Islands, and are traced over the Caribbean Sea 
and Caba; and numbers 9 and 11 are first charted over the 
ocean west of the seventieth meridian. Three depressions, 
numbers 2, 3, and 4, are traced across the ocean from coast to 
coast. 

The following presents the characteristics of the depressions 
traced for the present month, as compared with those traced | 
over the north Atlantic for August, 1885: 

In August, 1885, seven storm-areas appeared over the ocean, 
four of which displayed considerable energy; one apparently 
originated within the sub-tropical region, between latitude 25° | 
and 30° N., and one was a continuation of a West Indian hur- 
ricane which caused many disasters along the coast of the 
Carolinas during the last decade of the month. 

In August, 1886, the cyclonic depressions which passed over | 
the north Atlantic Ocean and the West India islands were ex- 
ceptionally destructive, and reports indicate that the gales or 
hurricanes accompanying their passage were the severest ex- | 
perienced during corresponding months in many years. The 
abnormal energy displayed by the depressions may be attributed 
to the unusual warmth of the water in the north Atlantic Ocean 


to N. 57°, W. 26° by the 6th, during which date it passed be- 
yond the region of observation. During the 2d, 3d, and 4th 


this depression possessed great energy and dominated the 
weather conditions over a large extent of the western ocean ; 
accompanying its passage into high latitudes, a marked increase 
of pressure and loss of strength were shown, 

The following special reports were received from vessels 
which came within the influence of this depression; the re- 
ports indicating that, in instances, subsidiary disturbances 
attending the general storm were encountered : 

The s. s. ‘* Horn Head,” Capt. M. R. Thompson, command- 
ing, encountered a gale, force 8, during the Ist and 2d; lowest 
barometer, 29.68 (753.9), at 6 p. m. of the 2d, when in N. 36° 
41’, W. 68° 27’. Wind set in from ssw., changed to sw., w., 
and wnw. during the storm, these changes being gradual from 
4 p.m. to9 p.m. of the 2d, and to nw., n., and nne. follow- 
ing the passage of the disturbance. For several days previ- 
ous the wind had been south and the weather very warm and 
moist, with high, steady barometer. The captain further 
states that this disturbance was remarkable for the very great 


‘amount of electricity displayed and the tremendous downpour 


of rain which took place from 3 p. m. to 9 p. m. of the 2d. 
Chief Officer A. O. Welch, of the s. s. ** Easington,” Capt. 

D. Morgan, commanding, reports: ‘* August 2d, in N. 43° 6/, 

W. 51° 50’, a moderate gale began at night from sw., veering 


‘to w., and on the 3d tos. by w., and increased to fresh gale, 


with terrific squalls and high seas; veered to w. in p. m., and 
continued until 4 p. m. of 4th, then moderated and veered to 
nw. Lowest barometer, 29.41 (747.0), at noon on 3d, when in 
N. 42° 46’, W. 55° 427.” 

Capt. M. P. Lund, commanding the s. s. “Durham City,” 
reports: ‘‘ August 2d, 8 p. m., in N. 45° 32’, W. 54° 20’, a 
strong gale began from sw., with heavy rain; gale continued 
through the 3d in N. 43° 36’, W. 58° 54’, veering to nw. in 
p. m., and increasing to a whole gale, with hard squalls; ship 
rolled heavily and shipped seas ; gale continued until early a. m. 
of 4th, then moderated. Lowest barometer, 29.29 (744.0), at 
4a. m. of the 3d, when in N. 43° 36’, W. 58° 54/.”’ 

The s. s. ‘‘ Island,” Capt. W. Skjodt, commanding, on the 


which caused large evaporation, and the great humidity of the. 2d, in N. 43°, W. 52° 45’, had a fresh se. gale, with heavy 
atmosphere was conducive to the development of violent feat- | Tain and falling barometer; at 8 a. m. of the 3d the barometer 
ures attending the cyclonic circles. read 29.53 (750.0); wind then changed to w. and moderated, 
The month opened with an area of low pressure west of the | With clearing weather; then changed to sw. and freshened ; 
British Isles, causing fresh gales between the twentieth and | 4t 9 p. m. the wind changed suddenly to w. in a squall, blow- 
thirtieth meridians. Generally unsettled and stormy weather | !"& 4 high gale, with & very heavy sea. J 
prevailed north of the forty-fifth parallel until the 4th, when| The s. s. * Ocean Prince, Captain Milburn, commanding, 
it commenced to clear west of the fortieth meridian, the settled | 0? the 3d, in N. 43° 10’, W. 45° 55’ (at noon), had wind in- 
condition extending eastward to the the European coast dur- CTeasing to a whole gale, sw., at 3 p. m., with a very heavy sea 
ing the next four days. On the 9th the pressure was low west | {rom ssw. and another not quite so heavy from w., between 
of Ireland, in W. 21°, and southeast of Newfoundland; from | Which the ship labored heavily and shipped large quantities 
this date until the 15th the weather over the ocean was gen- | Of water ; lowest barometer, 27.71 (754.6), at 7 p.m. : 
erally unsettled, with frequent gales and rain. From the 13th| The s.s. “City of Chicago,” Capt. F. Watkins, commanding, 
to the 23d the passage of hurricanes through the Caribbean Sea experienced a fresh gale, force 8, during the 3d and 4th; 
caused severe disturbances over the West India Islands and | lowest barometer, 29.23 (742.4), at 4a. m. of the 3d, when in 
adjoining waters. From the 15th to 20th the weather was | N. 45° 40’, W. 53° 30’; wind set in from sse., veering to 8., Ssw., 


comparatively settled over the north Atlantic Ocean, while 5+ and wsw. during, and to w. following, the storm. The 
wind was strongest from wsw., and a fresh gale continued for 

‘eighteen hours, with clear, pleasant weather. 

| The s.s. “ State of Alabama,’”’ Captain Gandy, commanding, 

‘had afresh gale during the 3d and 4th; lowest barometer, 


during the balance of the month severe storms were frequent, 
more especially over the western portions. 

The following are brief descriptions of the depressions 
traced : 


1.—This was a continuation of ocean depression number 12) 29-21 (741.9), at 4 a. m. of the 3d, when in N. 42° 59’, W. 56° 
traced for July, 1886, and is taken up on the Ist in N. 52°, W. | 43’; gale set in from s., veering to sw., w., and wnw., during, 


19°. During this date it moved north of east and was central |@nd_ continuing westerly following, the storm. The s. s. 


on the 2d north of Ireland, after which it disappeared to the |“ Werra,” Capt. R. Bussius, commanding, had a strong gale 
lowest barometer, 29.36 (745.7), at 4 a. m. 


northeastward. This storm apparently possessed small energy, | the 3d and 4th; 
9° 42’; wind set in from 


and special reports relative to its passage have not been | Of the 3d, when in N, 42° 34, W. 5 ; : 
rendered. ‘wsw. and veered to w. and wnw. The s. s. “Ripon City,” 


2,—This storm was a continuation of land depression num- Capt. John Jenkins, commanding, had a fresh gale on the 4th 
ber i, and passed northeast over the southern portion of New- and 5th ; lowest barometer, 29.40 (746.7), at noon of the 4th, 
foundland during the 3d, with pressure ranging to about 29.20 | when in N. 48° 36’, W. 49° 16’; gale set in from sw., veering to 


(741.7). On the morning of the 4th the depression was central | and wnw. 
in N. 51°, W. 46°; continuing a north of east course it istraced! The s. s.‘* Wetherby,” on the 6th, in N. 56° 11’, W. 21° 40” 
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(at noon), had a moderate gale, w., beginning at 4 p. m.; at 8 night of the 10th, in N. 50° 58’, W. 37° 45’. Chief Officer 
p. m., heavy squalls and high seas; wind veered tonw.in a.m. Davis, of the s. s. ** Virginian,’’ Capt. M. Fitt, commanding, 
of the 7th, in N. 54° 59’, W. 25° 17’ (at noon), aud a moderate | reports having encountered a fresh to strong gale with hard 
gale, nw., continued until midnight. Chief Officer Milne, of| squalls and rain on the llth,in N. 47° 22’, W. 36° 26/ (at 
the s. s. “‘Grafton,’’ Capt. J. Seaborne, commanding, reports a| noon); wind veered from sw. to nw. and backed to w.; lowest 
strong gale on the 7th; position at noon, N. 51° 13’, W. 26°8/. barometer, 29.51 (749.5), at 9.44 a. m. 
At 1a. m. gale began from w., with heavy squalls, rain, and) Thes.s. ‘‘ State of Pennsylvania,” Capt. A. J. A. Mann, com- 
high seas, and moderated in p. m.; barometer ranged from manding, had a gale from se., backing to nw. on the llth 
29.96 (761.0) at midnight of the 6th to 30.00 (762.0) at noon of and i2th; lowest barometer, 28.99 (736.3), at 4.15 p. m. of 
the 7th. the 11th, when in N. 53° 0’, W. 33° 20’. Capt. E. Bently, com- 
3.—This storm was a continuation of land depression num-| manding the s. s. ‘* Wisconsin,” reports: ‘* Had a hurricane 
ber ii, and passed eastward off the coast in about N. 37° during on the 11th, in N. 50° 13’, W. 31° 29’ (at noon). At midnight 
the 7th. Following a generally north of east course this de- of the 10th, barometer, 29.95 (760.7); at 4 a. m. of 11th, 29.59 
pression is traced across the ocean, being central over Ireland | (751.6), wind se.; 8 a. m., 29.09 (733.9), wind sw.; noon, 
on the 13th. The storm gathered strength during its passage, | barometer 28.89 (733.8), wind wsw.; 2 p. m., 29.04 (737.6), 
exhibiting very low pressure, about 29.00 (736.6), on the 11th,| wind wnw.; at this hour the wind blew with hurricane vio- 
when central in N. 51°, W. 34°, after which date it commenced lence until 4 p. m.; at 6 p. m. the wind changed to nnw., and 
to fill up, although very violent disturbances continued to at- at midnight the barometer had risen to 29.59 (751.6), with a 
tend its eastward movement. strong gale blowing; had to keep ship’s head to the sea.” 
The following reports were made relative to this depression: The s. s. “ Pavonia,” Capt. Bentley Woolfenden, command- 
The schooner ‘“‘Cephas Starrett,” on the 7th, off Barnegat, ing, experienced a strong gale on the 11th and 12th; wind 
had a heavy ne. gale with heavy seas, lasting eight hours, in veered from s. to w.; lowest barometer, 29.26 (743.2), at 1 
which vessel labored heavily, causing her to spring a leak and a.m. of the 12th, in N. 51° 15’, W. 15° 46’. The gale was 
put back for repairs. The s.s. ‘‘ Wetherby,” 10th, in N. 50° accompanied by rain, hard squalls, and high seas. 
30’, W. 37° 25’, at 8 p. m., had a fresh breeze, ssw.; 9 p.m.,. Capt. Wm. Tyson, commanding the s.s. ‘* Holland,” reports: 
wind suddenly veered to n., blowing strong gale and continu- ‘*A gale commenced at daylight on the 11th from sw.; barome- 
ing with terrific squalls and high seas; 11th, in N. 48° 33/,| ter falling very fast; at 4 p. m., in N. 49° 40’, W. 27° 53/, ba- 
W. 41° 40’, wind backed to nw. at noon, and moderated ; low- rometer at its lowest, 29.08 (738.6); wind then veered to wnw., 
est barometer, 29.28 (743.7), from 8 p. m. to midnight of 10th. | and increased in violence till midnight, when it blew a very 
Capt. H. McKay, commanding the s.s. ‘‘ Servia,’’ reports hav- heavy gale, with squalls of exceptional severity for the time of 
ing encountered a gale on the 9th and 10th, commencing from year, accompanied by a dangerous, confused, cross sea. By 
the se. on the 10th, when in N. 50° 22’, W. 30° 58’, and end- noon of the 12th the gale had moderated and was followed by 
ing during the evening of the 11th in N. 48° 31’, W. 40° 12’; | fresh nw. winds.” Chief Officer Stembridge, of the s. s. “ Norse- 
wind shifted to w. and nw.; lowest barometer, 29.00 (736.6), | man,” Capt. E. Maddox, commanding, reports: ‘‘August 11th, 
from 4 to 7 a. m. of the 11th. Capt. A. McKay, commanding in N. 50° 25’, W. 28° 37’ (at noon); 8 a. m., strong breeze, s., 
thes. s. ‘* Catalonia,” reports: “10th, in N. 46° 28’, W. 42°09/ | with rain-squalls; 10 a. m., veered to sw., increasing to fresh 
(at noon), at 8 p. m. experienced the first of a westerly gale, | gale, with heavy squalls, then veered to w., blowing strong 
wind west, force 6, barometer 29.98 (761.5), and falling slowly ; | gale, continuing till 6 a. m. on the 12th in N. 49° 54’, W. 32° 
midnight, barometer 29.90 (759.4), wind west, force 8, sea/19/ (at noon); barometer 29.34 (745.2) at noon of the 11th.” 
rising fast, and every indication of a high gale. 11th,8a.m.,_ The s. s. “‘ Leerdam,’’ Capt. P. Slierendregt, commanding, 
barometer 29.90 (759.4), wind and sea increasing; noon, wind had a heavy gale on the 11th and 12th; wind veered from ssw. 
w., force 10, barometer 29.90 (759.4), hard squalls and very | to nw.; lowest barometer, 28.94 (735.1), at 3.05 a. m. of the 12th 
high west sea; 6 p. m., barometer rising, and indications of | in N. 49° 50’, W. 23° 30’... The bark ‘*Orion,”’ Capt. A. Math- 
gale moderating; midnight, wind west, force 8, with hard iesen, commanding, on the 11th, in N. 47° 18’, W. 29° 4/ (at 
squalls, high sea, and rising barometer. Gale ended at noon | noon), had a gale, w., commencing at 5 a. m.; barometer con- 
of 12th, with wind w.” tinued falling until 10 p. m., with gale increasing; 6 to 9 p. m., 


The s.s. ‘* Wisconsin,” Captain Bentley, commanding, on 
the 11th, in N. 50° 13’, W. 31° 29’, had heavy gale to hurri- 
cane, veering from s. to nw. The s. s. ‘* Ems,” Capt. T. 
Jungst, commanding, on the 11th, in N. 49° 34, W. 23° 48/, 
had gale from s., force 5 to 6, with rain, commencing at 6.35 
a.m.; 12.56 p. m., in N. 49° 21’, W. 26° 36’, wind suddenly 
shifted to w., force 7, weather clearing; 7.56 p. m., in N. 49° 
11’, W. 28° 59’, wind had increased to whole gale with heavy 
squalls and a fearful sea, wind nw., barometer 29.41 (747.0) ; 
wind moderated at night from naw.; high swell from ne. and 
ene. on the 12th. The bark “ Western Chief,’ Capt. F. San- 
der, commanding, on the 11th, in N. 48° 10’, W. 35° 2:3/ (at 
noon), had a strong gale, nw., with very violent squalls and 
high, cross seas; barometer fell to 29.43 (747.5). 

The s. s. ‘‘Grafton,” on the 10th, in N. 49° 55’, W. 40° 26/ 
(at noon), had fresh se. breeze and heavy rain beginning at 4 
p- m.; at 6 p. m., suddenly veered to n. and blew strong gale 
with high seas, and continued, backing to nw. in a. m. of the 
llth, in N. 48° 6’, W. 45° 0’, and moderated at 4 a. m.; low- 
est barometer, 29.66 (753.4), at midnight of the 10th. The 
8. 8s. “ England,”’ Capt. T. P. Heeley, commanding, had a fresh 
gale, s. veering to nw., on the 10th and 11th; lowest barom- 
eter, 29.40 (746.7), at midnight of the 10th, in N. 48° 35’, W. 
38° The s. s. Ethiopia,” Captain Wilson, commanding, 
had a whole gale, force 10, on the 10th and 11th; wind set in from 
se. and veered to nw.; lowest barometer, 29.16 (740.7), at mid- 


gale from wnw., with rapidly increasing sea; gale continued 
all night, decreasing and backing to westerly at 8 a. m. of the 
12th. Capt. H. E. Nickels, commanding, the s. s. ‘‘ Noord- 
land,” reports having encountered a whole gale on the 11th 
and 12th. Gale set in from se., veering to westerly; lowest 
barometer, 29.01 (736.8), at 9.50 a. m. of the 11th when in N. 
50° W. 27° 38/. 

The s. s. “* Pietre de Connick,” Capt. E. Smit, commanding, 
experienced a strong gale on the 12th and 13th. Wind set in 
from ssw. and veered to nw., with heavy seas and hard squalls 
“until 2a. m.of the 13th; lowest barometer, 29.71 (754.6), at 12 
noon of the 12th, in N. 49° 16’, W. 26° 45’. Thes.s. “ Mar- 
‘engo,” Captain Abbott, commanding, had a strong gale with 
high seas, heavy squalls, and rain on the 12th and 13th. Wind 
set in from s. and veered to westerly; lowest barometer, 29.31 
(744.5), at noon of the 12th, in N. 49° 30’, W. 18° 44’. The 
s. s. ** Camellia,’ Captain Buck, commanding, on the 11th had 
a heavy gale from ssw. to nnw., lasting from noon to 6 p. m. 
of the 12th; ship’s position N. 50° 16’, W. 24° 5’, to N. 50° 
30’, W. 24° 30’; barometer 29.10 (739.1). Captain Manley, 
commanding the s. s. ‘* Borderer,’’ reports: ‘‘ During the p. m. 
of the 13th, at the entrance of the English Channel, it blew a 
moderate gale from the sw., attended with very heavy rain, 
some of the showers being almost a sheet of water; at 7 p. m. 
the wind shifted to nw. and the sky cleared.” 

4,—This storm was a continuation of land depression num- 


~ 
= 
= 
? 
> 
> 
> 
~ 


214 MONTHLY WEATHER REVIEW. AUGUST, 1886. 


ber iv, and passed eastward over the Gulf of Saint Lawrence | 29.36 (745.7) and falling, that I hove-to, head to the eastward ; 
and Newfoundland during the 12th. Following a generally wind from e. by s. and ese., and off e. by n., blowing very hard 
north of east course the depression is traced across the ocean for four hours, reaching at times seventy-five or eighty miles 
to the west coast of Seotland, where it passed beyond the per hour, with a very high dangerous sea. At 4.22 a. m. the 
region of observation during the 16th. This storm advanced barometer commenced to rise; squalls not so frequent; sea 
very rapidly, and was attended by violent disturbances. The not so high. At 9.22 a. m. kept off on our course to Havana 
barometric pressure decreased as the low area moved east-| and noticed the heavy bank of clouds true wnw. from ne. an 
ward, and readings ranging below 29.30 (744.2) were recorded | around to n., moving slowly in a nnw. or northerly direction ; 
on the 15th. had fresh southerly winds balance of passage.” 
The following special reports relative to this storm are at| Capt. W. F. Bacon, of the barkentine “ Harriett 8. Jackson,” 
hand: at Cardenas, Cuba, on the 17th, reports as follows: ‘‘ There 
The s. s. “ British Princess,” Capt. E. H. Freeth, command- was at this place a revolving storm beginning early in the 
ing, on the 14th, in N. 51°, W. 24° 43’, had a gale from ssw., morning, reaching its greatest force (about sixty miles) at 3 
suddenly increasing from force 5 to force 10, with very high p. m., after which it moderated to a strong breeze. The gale 
sea; barometer 20.53 (750.0); wind went to wnw. The s.s.| began from ne. and backed to w. and s., blowing the hardest 
“ Leerdam,” Capt. P. Slierendregt, commanding, on the 14th | from nw. through to the sw. quadrant. This storm was pre- 
and 15th, had a whole gale, westerly; lowest barometer, 29.60 ceded, and has been followed by, heavy northeast trades, ac- 
751.8), at 6 p. m. of the 14th, in N. 49° 40’, W. 36° 5’. The | companied by terrific squalls, with and without rain.”’ 
s. s. * Pavonia,’’ Capt. Bentley Woolfenden, commanding, on| The observer at Key West, Florida, reports: “17th, day 
the 14th and 15th, had a strong gale with heavy rain and high opened threatening, with brisk ne. winds; 7 a. m., barometer 
westerly sea; wind veered from sw. to nw.; lowest barometer, | 29.93 (760.2), falling to 29.72 (754.9) at 3 p. m.; 12.15 p. m., 
29.62 (752.3), at 7 a. m. of the 15th, in N. 50° 19’, W. 29° 34’. | squall from ne. of forty-eight miles per hour; wind continued 
The s. s. “Canadian,” Capt. John Kerr, commanding, on. the | ne. during the day, blowing in heavy gusts or squalls, and show- 
15th and 16th, had a strong gale, westerly; lowest barometer, ing a tendency to back; 8 p m., the wind hauled gradually 
20.55 (750.6), at 12 noon of the 15th, in N. 52° 23’, W. 20° 20’. to e., which indicated that the storm was approaching the 
The s. s. “ State of Georgia,” Capt. G. Moodie, commanding, | station, and caused much apprehension ; barometer continued 
on the 15th and 16th, had a strong to whole gale, ssw., veering | nearly stationary at 29.68 (753.0) from 5.30 p. m. until past 
to nw. and backing to sw., blowing heaviest from nw. on the | midnight, with numerous heavy gusts of wind, estimated at 
16th; lowest barometer, 29.33 (745.0), at 6 p.m. of the 15th,| sixty miles per hour. 18th, barometer commenced to rise 
in N. 55° 23’, W. 11° 44. rapidly in the early morning, standing 29.82 (757.4) at 7 a. m.; 
The s. s. “ Britannic,” Capt. H. Perry, commanding, on the wind slowly hauled to se., blowing in very heavy squalls; 
15th, in N. 51° 18’, W. 23° 56’, had moderate to strong westerly | wind dropped below a gale velocity at 9.15 a. m.; weather 
gale and high sea. The s.s. “City of Richmond,” Capt. A. | brightening.” 
W. Lewis, commanding, on the 15th, in N. 49° 40’, W. 35° | The s. s. “Comal,” on 17th, in N. 29° 41’, W. 77° 36’, wind 
48’, had a strong gale, w. to nw., with heavy head sea. The | backed to ese. and se., with heavy rain squalls and easterly 
s. s. ** Kider,” Capt. H. Helmers, commanding, on the 15th,| swell. 18th, in N. 26° 35’, W. 80° 3’, brisk se. wind and clear 
in N. 48° 20/, W. 25° 52’, had a fresh gale, sw. to nw., with| weather. The U.S. Light-house Tender “‘ Arbutus,” at Tor- 
high head sea. Thes.s. “La Bretague,” Capt. M. de Jousselin, tugas on the 17th and 18th, was in the direct track of the 
commanding, oo the 15th and 16th, had a moderate gale, ssw., cyclone which passed over that position between 12 midnight 
veering to nw.; lowest barometer, 20.84 (758.0), at 1 p. m. of and 2 am. of the 18th, during which time the wind attained 
15th, in N. 50° 15/, W. 12° 0”. The s.s. “ Borderer,” Capt.|'a velocity of about seventy miles per hour. The damage 
Fred Manley, commanding, on the 15th and 16th, in N. 49° 10’, | caused by the cyclone in Cuba during the 17th and 18th was 
W. 26° 19’ (at midnight of 15th), had a strong gale, westerly; quite severe. The storm-centre entered Cuba near Manzanilla, 
gale strongest at about 1.30 a. m. of 16th, when ship pitched | crossed the island, and left it near Sagua. 
violently and shipped quantities of water. 6.—This was a cyclone of tropical origin, and was first re- 
5.—This was a tropical cyclone and first appeared on the | ported to the eastward of the Barbadoes, under date of the 
13th over the western portion of the Caribbean Sea, from 15th. Passing westward through the Caribbean Sea to about 
whence it moved north of west into the Gulf of Mexico by the | N. 14°, W. 76° by noon (Greenwich mean time) of the 19th 


18th, passing over the Island of Cuba during the 17th. the storm-area circled to the northwest and passed north over 
The following special reports indicate the violent and Ouba, in about W. 81°, during the 22d; it then moved north- 
destructive character of this storm: eastward aloug the track of the Gulf Stream, and united with 


Capt. Robert B. Kelly, commanding the s. s. ‘‘Ozama,” | depression number 12 northeast of Newfoundland on the 28th. 
makes the following report: ‘'On the night of August 14th|This storm was particularly severe, causing loss of life, and 
a hurricane passed San Domingo City, accompanied by heavy | destroying crops and property of immense aggregate value. 
rain; barometer fell to 29.53 een at 2 a.m. of the 15th,| The following reports illustrate its general character : 
after which the weather cleared, with rising barometer; wind! Captain Locke, of the s. s. “Muriel,” from the Barbadoes, 
set in from the n., changing to nw., w., and sw., and to se. fol- | states that a severe cyclone was experienced at Saint Vincent 
lowing the passage of the disturbance.” The schooner “Gertie on the 16th, doing much damage; estimated width twenty to 
M. Rickerson,” in N. 17° 40’, W. 67° 30’, on the 14th, encoun- | thirty miles. It passed over the island from northeast to sw., 
tered a hurricane from ese. to sw., lasting six hours. the whole of the southern part of the island being laid waste. 

Capt. Frank Stevens, commanding the s. s. ‘“‘ Manhattan,”| A number of people were killed and many injured. A steam- 
reports: “August 17th, passed Alligator Reef at 4.02 p. m.|ship from Europe reported a hurricane, lasting eight hours, on 
bound to Havana; wind blowing strong from ene., with heavy | the night of the 15th, ninety miles northeast of the Barbadoes. 
squalls of rain and low seud flying very rapidly to the west-| The bark ‘“Kestrel,” in N. 12° 40’, W. 69° 30’, had a heavy 
ward. A heavy, low, black, solid bank of clouds from ene. to | gale, lasting four hours, during which sails were lost and split, 
ese., from which all the squalls and seud came, seemed to in-| cabin windows stove in, and cabin flooded; lowest barometer 
dicate that the storm-centre was there, which would put me | 28.90 (734.0). On the 17th a heavy gale from the west, veering 
on the lee shore, so I ran to the southwest as long as possible | to southeast, passed over Curacoa, causing much damage on 
to get clear of the Florida reefs, and then hove-to on the star- | the island. 
board tack with head to the eastward. Iran until 1.52 a.m.) Capt. T. M. MacKnight, commanding the s. s. ‘‘ Claribel,”’ 
of the 18th, when could run no longer, as the wind had increased | makes the following report: “ Laying in Morant Bay, inside 
so, and sea so high and dangerous, with barometer down to | reefs, August 19th, 8a.m.; barometer 29.76 (755.9), and gradu- 
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ally falling. Several indications of a hurricane were absent | night of the 22d. The gale was from the southeast and blew 
until 11 p. m., when barometer was 29.48 (748.8), and falling; with great violence for several hours. A number of houses 
made all preparations for standing to sea, when the wind | were blown down and many damaged. Sailing vessels dragged 
shifted from 11 p. m. of 19th to 1.50 a. m. of 20th, and increased, their anchors and went ashore or were driven over the bar and 
blowing a terrific hurricane as the centre passed to the south- | out to sea. Reports from the Berry Islands and Andros state 
ward; barometer at 1.30 a. m., 28.86 (733.0); 2.30 a. m., | that the storm there was very heavy, and that many sponging 
barometer 29.16 (740.7), with wind hauling rapidly to se.; 3.30 | and fishing vessels were wrecked. Some loss of life is also 
a. m., barometer 29.36 (745.7), with tremendous sea running reported. 
dead on to the land. Having swung clear of the reef, with! The bark ‘‘ Flash Light,” Captain Dexter, commanding, on 
seas breaking all around the ship, weighed both anchors at | the 24th, in N. 34°, W. 74°, had a hurricane from se., veering 
once and steamed out full speed, with wind force 11; at 4.30a. m.| to w., blowing with terrific fury; considerable damage caused 
was well clear of broken water and stood to southward until to vessel. On the same date the schooner ‘“‘ Gertie M. Ricker- 
9 a. m., when barometer stood 29.66 (753.4), then bore away for son,” Captain Anderson, commanding, in N. 34°, W. 73°, 
Kingston. The red sunsets and sunrise were absent previous took a hurricane from sse. to sw. and w., lasting eight hours. 
to this storm, as also were the feathery cirrus until the very The bark “J. B. Newcombe,” Capt. J. B. Newcombe, com- 
last. The nimbus clouds were well defined and the sead flew | manding, on the 24th and 25th, in N. 36°, W. 72° (at 3.30 a. 
in true horizontal lines; the cirro-stratus clouds converged at | m. of the 25th), had a terrific hurricane from sse. to w., lasting 
one time to the centre, but were lost as the centre approached. twenty-four hours. The bark ‘‘ Mohican,” Capt. B. F. Berry, 
I calculate that the centre must have passed one handred and commanding, in N. 37° 10’, W. 71° 24’ (at 6 a. m. of the 25th), 
twenty miles from our position, and I think the storm was one | had a whole gale from sse. to wsw. The s. 8. ‘* Canada,” in 
of large diameter. During the height of the storm I had two N. 40° 28’, W. 67° 12/ (at 12 midnight of the 25th), had a gale 
anchors down, and, steaming at full speed, did not drive at all. from e., backing to n., with very heavy rain; lowest barometer 
At commencement of storm wind set in from ne., changing to 29.44 (747.8). 
ene., e., se., and s. Lowest barometer, 28.86 (733.0), at 1.50| The schooner ‘‘ L. A. Plummer,” Capt. Ezra Howes, com- 
a. m. of the 20th; force of gale, at its height, over 12.” |manding, on the 25th, in N. 40° 50’, W. 69° 10° (at 8 p. m.), 
Captain Shackford, commanding the s. s. ‘‘ Newport,’’ re-| had a hurricane from ene., backing tonw. The ship ** Emily F. 
ports: ‘‘ Experienced a storm of unusual severity on the 19th, Whitney,” Captain Rollins, commanding, on the 25th, in N. 
soon after leaving the island of Navassa. During the after- 39° 48’, W. 69° 15’ (at noon), had a hurricane from se., com- 
noon the sea grew rough and rain fell in torrents, while a|mencing at 10 p. m., with heavy seas; vessel shipped large 
strong wind from the northeast increased to a gale. About 6 quantities of water; hurricane continued on the 26th in N. 39° 
p. m. the steamer rolled and pitched at a fearful rate. At 8 29’, W. 69° 51’ (at noon), backing to e., ne., and nw., and 
p. m. the barometer continued to fall and the vessel was headed | moderated at 6 p. m.; barometer at noon of the 26th was 29.85 
to the eastward, away from the vortex of the storm, which by | (758.2). The bark ‘‘ Benj. F. Hunt, jr.,” Capt. J. N. Pritchard, 
that hour had developed all the symptoms of a well-defined commanding, on the 25th, in N. 34° 22’, W. 69° 48/ (at noon), 
eyclone. The wind had increased to a hurricane and the seas had a terrific gale from s., commencing at 10 p. m., and con- 
were fearful. Before morning the storm-centre had passed to tinued on the 26th, the wind shifting to w. and nw., and mod- 
the westward and northward, and the ship again laid her course erating after 4 p. m. The bark “John H. Pearson” had a 
for Colon.” heavy gale from e., backing ton. on the 25th, in N. 40° 40’, 
The s. s. “ Alvo,” Captain Williams, commanding, August W. 68° 20°. 
19th and 20th, at Navassa, had a heavy blow fromsw. The, Capt. William Cassidy, commanding the bark ‘“‘ Harvester,” 
s. s. ‘* City of Para,” Capt. Frederick Henderson, command- reports: “August 25th, in N. 40° 33’, W. 66° 08’ (at noon), at 
ing, experienced a strong gale, force 9, commencing in a. m. 7 p. m., strong south breeze with very beavy thunder and 
of the 19th, and continuing until the p. m. of the 20th; wind | lightning and rain; wind shifted tose.; wore ship on starboard 
set in from ne., backing to nw., w., sw., 8., 8é., ese., during, | tack, expecting a hurricane. 26th, at 9 a. m., gale increased; 
and continuing easterly after the passage of the depression; | wind se., with a heavy sea, also a heavy sea coming up from 
lowest barometer, 29.40 (746.7), at 1.30 p. m. of the 19th, when the wsw., and breaking; at 1 p. m. the wind increased to hur- 
in N. 15° 36’, W. 75° 52’. A heavy ne. swell continued from | ricane force, with a very heavy sea, wsw., breaking. I thought 
the 19th to 23d. Advices from Jamaica state that during the | it would drive the stern in; got two oil bags over which 
hurricane of the 19th the entire pimento crop was blown off smoothed the sea to dead swell, and which I believe was the 
the trees, nearly all the coffee crop for this year destroyed, | means of saving the ship. The hurricane lasted about eight 
several parishes of the island denuded of trees, banana planta- | hours, gradually drawing to the westward and from there to 
tions destroyed, and ships in the harbor of Kingston dam-| nw. in a strong gale, decreasing in violence. The lowest ba- 
aged. rometer reached was 29.20 (741.7). The s. s. “ Camellia,” 
The s. s. “ Ailsa,” Capt. J. W. Sansom, commanding, had a| Captain Buck, commanding, on the 25th, in N. 39° 20’, W. 
whole gale to hurricane on the 19th and 20th; from ene. veer- 69° 42’, had a very strong ene. gale shifting to n., and lasting 
ing to sse.; lowest barometer, 29.48 (748.8), at 4 a. m. of the | from noon until 8p.m.; barometer 29.48 (748.8); heavy squalls 
20th, in N. 18° 35’, W. 76° 20’. On the 23d, in N. 26° 0’, W. | of wind and rain, and heavy seas. 
74° 0’, had a fresh gale from se., with very confused sea; ba-| 7,—This storm was a continuation of land depression number 


rometer oscillated between 29.72 (754.9) and 29.80 (756.9) in 
the space of fifteen minutes; heavy mass of clouds to the west- 
ward, and scud flying from s.; had every appearance of a hur- 
ricane to the westward travelling to northward. 

August 20th a cyclone passed near Montego Bay, Jamaica. 
Wind set in from ene., with rain-squalls, shifting to nne., n., 
nw., and wsw.; lowest barometer, 29.61 (752.1), at 10 a. m.; 
greatest wind force from nw. from 9.30 to 10.30 a.m. On the 
17th the lower clouds were moving to a cyclone north of San- 
tiago; the upper were moving to the cyclone coming. On the 
18th the cirrus from n. or ne. indicated a disturbance. This 
eyclone caused much injury to property and crops on the 
island. 

A hurricane swept over the island of New Providence on the 


2 


v. and, passing north of east over Newfoundland during the 15th, 
was central on the morning of the 16th in about N. 52°, W. 
49°, after which it moved northeastward beyond the region of 
observation. This storm exhibited considerable strength and 
caused heavy gales south of Newfoundland during the 15th. 

The following special reports have been received relative to 
its passage : 

The s. s. ‘* Wisconsin,”’ on the 15th, in N. 43° 50’, W. 54° 0’, 
had a strong gale, sw., veering to nnw.; lowest barometer, 
29.59 (751.6), at 4p. m. The s. s. ** England,’ Capt. T. P. 
Heeley, commanding, had a moderate gale on the 14th and 
15th, wind set in from sw. and veered to nw.; lowest barometer, 
29.59 (751.6), at 6 a. m. of 15th, in N. 42° 23’, W. 60° 29/. 


The s. s. ‘*Wetherby,’’ on the 15th, in N. 44° 38’, W. 57° 24° 


. 
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(at noon), had a moderate gale, sw., with heavy squalls and | lowest barometer, 29.48 (748.8), at 8 a.m. of the 19th, in N. 
rain, veering at 11 a. m. tonw. and moderating; lowest ba- | 25° 35’, W. 34° 31’. 
rometer, 20.52 (749.5),at8 p.m. The ship “Andrew Jackson,” and 10,—This storm was probably of tropical origin, but was 
Capt. A. Emery, commanding, on the 15th, in N. 44° 21’, W. not sufficiently well defined within the region of observation to 
55° 51’, had a hurricane from the nw.; ship badly damaged. admit of charting prior to the 20th; during this date it appeared 
8,-—This storm was a continuation of land depression number in about N. 32°, W. 71°, and moved eastward to N. 33°, W. 
vi, and passed north of east over the ocean south of Nova Scotia 62° by the 21st; it there circled northward to N. 40°, W. 65° 0’ 
to N. 47°, W. 52° by the morning of the 18th, during which | by the 22d, whence it passed north and united with number 
date it moved northeast beyond the limit of reports. This 10 south of Nova Scotia. The path of the depression was 
storm possessed great energy and occasioned considerable marked by disturbances of extreme violence during the 20th, 
damage to property and shipping in the Maritime Provinces 21st, and 22d. 
and over the adjoining ocean. _ The following special reports were made in connection with 
The following special reports have been reudered : this storm and its continuation, number 10, which continued 
During the night of the 16th the storm was very severe along land depression number x: 
the coast of Maine. On the night of the 18th a violent storm, The bark ‘Argyll,’ Captain Smith, commanding, on the 
swept over Saint Pierre. Advices from Saint John’s, New- | 20th, in N. 32° 10’, W. 71° 50’, had a gale from s., hauling 
foundland, state that it was the fiercest gale known for a) around by e. to nw., and going around the compass three times 
quarter of a century, great damage being caused to property in two and one-half hours, blowing with terrific force, accom- 
and shipping. The s. s. “ Holland,’? Capt. Wm. Tyson, com- | panied by vivid lightning, terrific thunder, and torrents of rain, 
manding, on the 17th and 18th, had a whole gale from s., veer-|the sea being one mass of foam, breaking in all directions; 
ing tonw. The gale was of very short duration, blowing very | the storm passed se., leaving the ship with a hard gale from 
heavy for a few hours, accompanied by torrents of rain; lowest! the ne. The bark ‘“‘ Edwin Reed,” Oapt. C. W. Cate, com- 
barometer, 29.38 (746.2), at midnight of the 17th, in N. 44° 31’, | manding, on the 21st, in N. 33° 0’, W. 62° 25’, encountered a 
W.. 54° 27’. hurricane from e., veering to n. to sse., which blew with es- 
The s. s. “ Britannic,’’ Capt. P. J. Irving, commanding, on pecial fury for four hours, injuring two of the crew and causing 
the 18th, in N. 47° 35/, W. 46° 15’, had a fresh gale from s.,| considerable damage to the vessel; lowest barometer, 28.40 
veering to wow., with very heavy head sea, which reduced (721.3), at ll a.m. The bark “ Theresina,” on the 21st, in N. 
the speed of the vessel to seven knots an hour; lowest barome- | 33° 50’, W. 63° 0’, had a hurricane from ese., veering to n. 
ter, 20.40 (746.7), at 9.30 a. m. Thes.s. “La Bretague,” had| The s. s. “ Vietoria,’’ Capt. A. A. Kurnmann, commanding, 
a whole gale on the 18th and 19th ; wind set in from s. and veered | encountered a hurricane on the 21st, in N. 34° 47’, W. 62° 29/; 
to nw.; lowest barometer, 29.41 (747.0), at 5 p. m. of 18th, in: wind set in from e., changed to n. during, and to ssw. follow- 
N. 49° 15’, W. 41° 30’. The s. s. “Alaska,’’ Captain Murray, | ing, the passage of the disturbance; lowest barometer, 28.45 
commanding, on the 18th and 19th, had a fresh gale from ssw., | (722.6), at midnight of 21st. The storm was accompanied by 
veering to w.; lowest barometer, 29.75 (755.6), at midnight of | a tremendous cross sea which boarded the ship in large quan- 
18th, in N. 49°90", W. 37°, 40’. Thes.s. “‘ Borderer,’’ on 19th, | tities; washing one man overboard, carrying away starboard 
in N. 45° 50’, W. 40° 31’, had a fresh gale, nw. rail and waist, and causing other damage. The s. s. “ Rhyn- 
The ship “Andrew Jackson,” on the 17th, in N. 44° 4’, W. land,” Capt. J. C. Jamison, commanding, had a whole gale on 
50° 15’, at 10 a. m., had a hurricane, sw., moderating from s., | the 22d and 23d, from ne. backing to nw.; lowest barometer, 
at 3 p.m. The s. 8. ‘* Norseman,” on the 17th, in N. 43° 5/, | 29.17 (740.9), at midnight of the 23d, in N. 41° 12’, W. 67° 0/. 
W. 60° 0’, had a fresh gale, beginning at noon, from se., with; The ship “Coringa,” Capt. Morris Dexter, commanding, on 
very heavy rain; 2 p. m., strong gale, se., heavy squalls the 22d, in N. 40° 30’, W. 67° 0’, experienced a hurricane ; 
and thander and vivid lightning from se.; wind veered to nw. | wind ssw., changing toe. and nw.; lowest barometer at 4 p. 
at 6p. m. and moderated; lowest barometer, 29.99 (761.7), at|m. The s. s. “St. Ronans,” Captain Campbell, commanding, 
noon. The s.s. “ Pietre de Connick,” on the 17th and 18th, | on the 22d, at 9 p. m., in N. 42° 0’, W. 62° 45’, had a terrific 
had a strong gale, beginning from sse, and veering to nnw.,| gale; wind hauled to s. and sw. at 10.30 p.m. Third Officer 
accompanied during the morning of the 18th by terrific thun- | Inkster, observer on the s. s. ‘* The Queen,” Capt. J. Milligan, 
der and lightning; lowest barometer, 29.64 (752.8), at 12 noon | commanding, reports: ‘‘Strong gale commenced from se. at 
of the 18th, in N, 44° 15’, W. 50° 34’. The ship “Andrew/|10 a. m. of 22d and ended at midnight same date; wind 
Jackson,”’ on the 18th, in N. 43° 20,/, W. 58° 55’, had a hurri-| veered to w.; lowest barometer, 29.60 (751.8), at 11 p.m.” 
cane from s., beginning at noon; wind veered to w. and nw. |The s. s. ‘* Anchoria,’’ Capt. J. J. Small, commanding, on the 
as distarbance progressed. The captain stated that his ba-/| 24th, in N. 42°, W. 63° (at 2 p. m.), had a fresh gale from sw. 
rometers misled him in judging of the probable severity of the | to nw.; lowest barometer, 29.79 (756.7), at 2 p. m. 
storm on account of their great errors; he had had no chance! The bark ‘‘ Toivo,” Capt. H. W. Snellman, commanding, on 
to have them compared for nearly a year. the 22d,in N. 41° 01’, W. 66° 21’ (at 3 p. m.), had a hurricane; 
The s. 8. “ Leerdam,”’ Capt. H. Slierendregt, commanding, | wind set in from e. and backed to nw. The hurricane was 
on the 18th, in N. 45° 45’, W. 57° 10’, had a heavy storm; | preceded by very heavy sea from sw., and accompanied by 
wind set in from se., and veered to nw.; lowest barometer, | very heavy, badly chopped sea, and torrents of rain; lowest 
29.59 (751.6), at 1.30 a. m. The s. s. ‘‘Oity of Richmond,” | barometer, 29.25 (742.9), at 3 p.m. Thes.s. ‘‘ Persian Mon- 
Oaptain Redford, commanding, on the 18th, in N. 45° 44’, W. arch,” Capt. F. Paton, commanding, on the 23d, in N. 44°, W. 
52° 0, at 2 a. m., had a gale, force 9; wind changed from s. to | 62° (at 4p. m.), had a strong gale from s., veering to nw.; 
w.; greatest force when s.; lowest barometer 29.38 (746.2). The lowest barometer 29.70 (754.4). The s. s. “Canada,” Capt. 
s. 8. ** British Princess,” Capt. E. H. Freeth, commanding, on Thos. Foot, commanding, on the 24th, in N. 42° 16’, W. 61° 
the 18th, in N. 47° 10’, W. 45° 0’, barometer 29.90 (759.4), had | 30’, had a fresh gale from ssw., veering to nw.; lowest barome- 
a gale of force 10, from se., veering to w.; with high sea; | ter, 29.83 (757.7), at 4 p. m. 
lowest barometer 29.69 (754.1). Capt. G. Moodie, command-, The s. s. “ Servia,” Capt. H. McKay, commanding, on the 
ing the s. s. “ State of Georgia,” reports: ‘‘Cn the afternoon | 22d, had a strong gale from ne., veering to s.; lowest barome- 
of the 18th the barometer began to fall rapi. y and the wind | ter, 29.59 (751.6), at 4 p. m., in N. 40° 44’, W. 65° 15’; from 7 
backed from sw. to s. and sse., with heavyrr at midnight a. m. until 6 p.m. had constant and heavy rains, with very 
the wind had veered to sw. and increased in roree; from this | thick weather. First Officer Rilba, of the s.s. ‘‘ Normandie,” 
time to noon of the 19th the wind reached foree 10, and grad-| Capt. G. de Kersabiec, commanding, reports: “On the 22d, in 
ually veered to westward and nw., and began to moderate; | N. 40° 45’, W. 66° 20’, had a hurricane from noon to 8 p. m.; 
during the afternoon a wild sea was running; slowed engines; | wind set in from ne. and hauled slowly to sw., passing by e., 


‘ 

‘ 

4 

4 


AUGUST, 1886. 


MONTHLY WEATHER REVIEW. 


217 


se., and s., with force 10 to 12. The sea was monstrous and 
cross, coming from ene. and se. at the same time. The ba- 
rometer fell to 29.02 (737.1), and rose from 8 p. m., as the wind 
abated. Very heavy rain fell during the hurricane.”’ 

11.—This depression first appeared on the 24th, in N. 41°, 
W. 67° and, moving rapidly eastward and northeastward, dis- 
appeared northwest of the British Isles during the 27th. "The 
depression gathered strength as it moved eastward and de- 
veloped considerable energy as it approached European waters. 

The following are reports of vessels which came within its 
influence : 


The s. s. ** Columbia,’’ Capt. T. Mitchell, commanding, had | the s. 8. “ Willesden, ” reports: 
lowest | Ww. 75° 8/ (at noon), a 
,| with rain, and continued through p. 


a strong gale from wsw. to nw. on the 25th and 26th; 
barometer, 29.80 (756.9), at 5 p. m. of the 26th, in N. "41° 20’ 
W. 38° 08’. Thes.s. ‘* Matthew Bedlington,’’ Capt. T. Kirby, | 
commanding, had a whole gale, commencing at 10 p. m. of the 
26th and ending at midnight of the 27th; wind set in from 
ne., and veered to west; lowest barometer, 29.20 (741.7), at 3 
p. m. of the 27th; position at noon of the 27th, N. 51° 46’, W. 
24° 34’. Chief Officer O. Griffiths, of the s. s. “ Catalonia,” 
Capt. Alex McKay, commanding, reports : “August 27th, in 
N. 50° 15’, W. 21° 16’, strong breeze at noon from s., veering 
to ssw., and increasing at 4 p. m. to fresh gale and high squalls; 
veered to w. in a. m. of 28th, in N. 50° 27’, W. 27° (at noun), 


with heavy seas; lowest barometer, “9.42 (747.3), at 4p. m. of 


27th.” 

The s. s. ‘* Normandie,” on the 26th, in N. 48° 10’, W. 35° 
50’, encountered a strong gale ene., lasting ten hours, with 
heavy rain and very high seas. The wind shifted to n. follow- 
ing the passage of the disturbance. Thes.s. ‘‘ Sulina,” Capt. 
Thomas Potter, commanding, on the 26th had a storm from e. 
backing to nnw.; gale commenced at 3.42 a. m.; was at its 
height, from ne., ‘force 11, at 11.42 a. m., with barometer 29.62 
(752.3) ; position at 1.30 D. m., N. 45° 46’, W. 37° 18’; rain 
during the morning. The s. s. “Australia,” Capt. G. Franck, 
commanding, on the 26th, in N. 48° 3’, W. 31° 30’, had a 
storm commencing at noon from ne.; wind veered to ese. and 
backed to ene., increasing until 7 p. m., when it blew strong- 
est from ene., with thunder and lightning; sky then cleared, 
with heavy squalls from ne. and n. 

12.—This was a continuation of land depression number xiii, 
and passed north of east over the northern portion of New- 
foundland during the early morning of the 28th; continuing 
this course it advanced rapidly to N. 54°, W. 29° by the 29th, 
during which date it disappeared to the northward of the re- 
gion of observation. While this depression had considerable 
depth its track was too far north to cause violent disturbance 
in and south of the trans-Atlantic track. 

The following special reports have been submitted relative 
to this storm : 

The s. s. “ Prussian,” Capt. A. McDougall, commanding, on 
the 30th, had a strong gale, commencing at 1 p. m. and ending 
at midnight; lowest barometer, 29.45 (748.0), at 6 p.m., in N. 
52° 40’, W. 20° 27’. The s. s. “Catalonia,” encountered a 
moderate gale from sw., veering to nw., on the 29th, continu- 
ing until 8 a. m. of the 30th, in N. 48° 54’, W. 37° 39/ (at noon); 
lowest barometer, 29.38 (746.2), at 8 a.m of the 29th. Thes. 
s. “ Rhynland,’’ Capt. J. C. Jamison, commanding, had a 
strong gale on the 29th and 30th, from s., veering to sw; lowest 
barometer, 29.21 (741.9), at 6.56 p.m. of the 30th, in N. 50°| - 
26’, W. 21° 24’. 

Advices of the 31st indicated the presence of a storm of con- 
siderable energy off the eastern coast of the United States, 
between the thirty-fifth and forty-fifth parallels, but the regular 
reports at hand will not admit of accuratel y locating its centre. 

In connection with this storm the following special reports 
have been received : 

Capt. W. T. Bacon, commanding the bkt. ‘“‘ Harriet 8. Jack- 
son,”’ reports: ‘* 31st, in N.37° 50’, W.71° 30’ (at noon). The 


day opened with dark, gloomy weather, and a heavy bank of 
clouds hanging in the sw. and south, from which portions fre- 
quently detached themselves and drifted to ne., causing heavy 


During the afternoon a heavy south wind set in, 
with torrents of rain and heavy confused sea, which conditions 
continued until 9.45 p. m. when there was a sudden shift of 


| wind to north; the barometer at this time fell to 29.73 (755.1), 
|not so much of a fall, but very unsteady, seesawing up and 


down, leading me to believe there was a storm-centre near by.’’ 
g y 

Chief Officer Smith, of the s. s. ‘* Warwick,” Captain 
James, commandin reports having encountered a stron 

g, re} £ 

gale, of force 9, on the 31st; wind set in from s. and veered to 


n.; lowest barometer, 29.83 (757.7), at 8 a. m. of September 
Ast, in N. 42° 12’, W. 64°. Capt. J. Raeburn, commanding 


“ August 3lst, in N. 33° 50/, 
a strong gale began in a. m. sg sw., 
m.; at 8 p. heavy 
dark clouds in sw,; threatening, violent squalls atthe over 
without increasing wind; at this time had extraordinary 
rip currents, the sea being tossed in foam in a remarkable 
manner and lashed into a confused state; these rip currents 
of foam seemed to move in waves from nw. to se., at 8 p. m. 
(about off Cape Hatteras). These rip currents of foam were, 
at the time, attributed to counter currents from the Gulf 
Stream, but now think they were caused by the earthquake in 
the Carolinas; 11 p. m., wind veered in violent squalls to nw., 
and moderated at midnight; lowest barometer, 29.53 (750.0), 
at 2 p.m.” The s. s. ** France,’ Captain Hadley, command- 
ing, on the 3ist, in N. 41° 57’, W. 63° 50’ (at 8 p. m.), had a 
storm, of force 11, from s., veering to north; lowest barometer, 
29.82 (757.4), in position above cited. 

OCEAN ICE. 

On chart i are also exhibited the eastern and southern lim- 
its of the region within which icebergs and field ice have been 
reported during August, 1886. These limits have been deter- 
mined from reports furnished by shipmasters, and from trust- 
worthy data published in the ‘‘ New York Maritime Register” 
and other newspapers. 

During this month the easternmost ice was encountered on 
the 6th, in N. 50°, W. 48°, and the southernmost ice reported 
was observed in N. 48° 35’, W. 48° 46’, on the 4th; in each 
instance the icebergs were isolated. In the Strait of Belle 
Isle, and eastward in the track of trans-Atlantic vessels to the 
fifty-second meridian, icebergs were encountered during the 
first half of the month, but one report, for the 25th, showing 
ice in that locality after the 14th. Although ice is not com- 
monly encountered in quantities in the trans-Atlantic tracks 
during August, the area within which it appeared during 
August of the present year was unusually small. In this con- 
nection it is also of interest to note that vessel reports show 
that the water temperature was appreciably higber than the 
average for August. 

A comparison with the chart for the preceding month (July, 
1886), shows the number of icebergs to be iargely diminished, 
and the area within which they were observed to be greatly 
contracted to the northward and westward. In July they 
were most numerous to the eastward of Newfoundland, between 
the forty-eighth and forty-ninth parallels, while during the 
present month they were not encountered in numbers south of 
the fifty-second parallel nor east of the fifty-second meridian. 

The following table shows the comparison between Angust, 
1886, and the four preceding years : 


Southern limit. | 


Eastern limit. 


Month. | Lat. N.|Lon.W, || Month. Lat.N 

or 
46 00 || August, 46 00 
August, 1883...... 51 41 || August, 1883 44 00 
August, 1884... 48 44 || August, 1884 43 50 
August, 1885...... 52 o4 || August, 188s... 42 45 
August, 1886.........ecs0- 48 46 | August, 1886 48 co 


| Icebergs were reported during the month, as follows: — 
4th.—The s. s. ‘* La Champagne,”’ in N. 48° 35’, W. 48° 46’, 
passed a small iceberg. 
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6th.—A large iceberg was observed in N. 50°, W. 48°. 

%th.—The s. s. ‘* Montreal” passed several icebergs in the 
Strait of Belle Isle, a few outside, but none east of the fifty- 
second meridian. 

12th.—The s. s. “Oircassian,” in N, 52° 34/, W. 53° 40/, 
passed an iceberg. The s. 8. ‘“Ontario,” in N. 52° 3’, W. 51° 
53’, passed a large iceberg; passed several large bergs in Belle 
Isle Strait, as far west as Greenly Island; saw the easternmost 
iceberg one hundred and thirty miles east of Belle Isle. 

13th.—The s. s. ** Buenos Ayrean ” passed one iceberg in N. 
52° 22’, W. 53° 13’; one in N. 52° 12’, W. 53° 56’; two twelve 
miles southeast off Belle Isle; five in the Strait of Belle Isle; 
and one three miles off Point Amour, in the track of ships. 
The s.s. ‘*Oireassian” passed several icebergs between Belle 
Isle and Cape Norman, and three icebergs off Point Amour. 

l4th.—An iceberg observed in N. 52° 14/, W. 53° 40’. 

25th.—The s,s. Norwegian ’’ passed three icebergs near 
Belle Isle. 

SIGNAL SERVICE AGENOIES. 

Signal Service agencies have been established in the Mari- 
time Exchange buildings at New York City and Philadelphia, 
and in the Castom-House, Boston, where the necessary blanks 
and other information will be furnished to ship-masters. 

In pursuance of the arrangements made with the Meteoro- 
logical Office of London, England, there were cabled to that 
office from New York during August, 1886, seven reports con- 
cerning storms and icebergs encountered by vessels in the At- 
lantic west of the forty-tifth meridian. 


TEMPERATURE OF THE AIR. 


[Expressed in degrees, Fahrenheit. | 

The distribution of mean temperature over the United States 
and Canada for August, 1886, is exhibited on chart ii by the 
dotted isothermal lines; and in the table of miscellaneous data 
are given the monthly mean temperatures, with the departures 
from the normal, for the various stations of the Signal Service. 
On chart iv the departures from the normal temperature are 
illustrated by lines connecting stations of normal or equal 
abnormal values. 

By chart iv it will be seen that the August, 1886, tempera- 
ture corresponds in some respects with the mean temperature 
for July, the temperature for both months being below the 
normal over all parts of the country lying east of the Missis- 
sippi River, and above, from the Mississippi westward to the 
Pacific Ocean. During the month the largest departures in ex- 
cess of the normal occur in the Missouri and upper Mississippi 
valleys, especially in Iowa, northern Minnesota and Dakota, 
and Montana, Although the western part of the country is above 
the normal generally, several exceptions are noted, viz., Sac- 
vamento and San Francisco, California; Fort Verde and Yuma, 
Arizona; Santa Fé, New Mexico; these stations are about 
normal or slightly below. With a few exceptions the mean 
temperature has been below the normal at all stations lying 
east of the Mississippi River, the largest departures occurring 
along the coast of the middle Atlantic states, where they aver- 
aged about 2°.0. 

The following are some of the most marked departures from 
the normal temperature at Signal Service stations : 


Above normal. Below normal. 


| 


° ° 
Port Shaw, Momtane Norfolk, 206 
Saint Lowls, | Nashville, 2.5 
Port Biliott, Temas .........0... || Cape Hoary, Virginia 202 
Fort Sill, Indian Territory | Rochester, Now York... 
Fort Thomas, 3.1 | New Haven, Connecticut 2.0 


RANGES OF TEMPERATURE. 


The monthly, and the greatest and least daily, ranges of 
temperature, are given in the table of miscellaneous meteoro- 
logical data. 


The following are some of the greatest and least monthly 
ranges at Signal Service stations : 


Greatest. Least 

| ° 
Fort Totten, Dakota........... sccm 73-8 || Fort Canby, Washington Territory .... 14. 
Fort Yates, 72.5 || Tatoosh Island, Washington Ter......... 
Bismarck, Dakota ...........cccccseeeserseere 70.5 | Cape Hatteras, North Carolina ........... 13.8 
Saint Vincent, Minnesota .................. 70.2 || San Diego, California .......................... 21.1 
Fort Macon, North Carolina............... 21.6 
Poplar River, Montana ......... 23.1 
Moorhead, Minnesota..... 68,2 || Pensacola, Florida................. om 
Fort Custer, Montana .....c.00....0. «see 67.9 || Block Island, Rhode Island................. 25.5 


Table of comparative maximum and minimum temperatures for August. 


For 1886, | Since establishment of station. 
State or Territory. | Station, 
| Max. | Min. | Max Year Min. | Year, 
° ° ° ° 
97.0 | 67.4) 100.0 1874 | 63.0 
| Montgomery ........ 97.8 | 66.4 103.0 1874 | 
Prescott 92.8] 55.5 1878 | 38.0 | I 
Fort Apache 97-0] $3.3 | | 1885 | 41.0 I 
Arkaneas | Fort Smith............ 104.5 | 57.1 | 103.7 1884 57.1 1885 
DO «| 102.0 1881 | 59-2 1884 
California ...............| San Franciseo........ 84.6 | 48.4) 8.0 1879 $0.0 | '75,"79,'82 
YO SAM Die 82.5 | 61.4) 91.5 1884 | 54.0 | 1870, 1884 
000000008) DON 94-3 | 48.5 | 105.0 1878 | 44.0 | 1876 
Pike's Peak ......... 39.0] 62.0| 1878) 15.0 1882 
Connecticut NOW Haven 35.6) 47.8 90.0 45.1 | 1885 
..| New London . 83.7} 49.8 90.0 1873 | 47-5 | 1884 
.| Fort Buford 103.9 | 34.5 | 107.0 I 30.0 | 1883 
.| Yankton ....... 99-1 | 40.7 | 103.0 | 1873 | 45.0 | 1875 
Del, Break water..... .......-- =| | 93.0 1831 | 60.0 | 1881 
District of Columbia) Washington City... 92.0 -8 | 101.0 1881 _ 1874 
Florida .......c0.00. ...... Jacksonville ......... 93.8 | Bo 100.0 | 1874 +O | 1874, 1875 
DO Rey West 100.0 | 73.1 | 95.4 18381 | 72.0 | 1882, 
94-0) 02,0] 96.2 1881 | 57.0 1879 
Savannah .............. 93.2 65.8 | 100.0 1878 | 63.0 | 1879 
Boles 97-5 | 48.5 | 103.0 1879 | 39.0 | 1881 
97.9 | 57.8) 103.0 1881 | 54.5 | 1885, 
DO CHICAGO | 1874 | 47.9 | 1882 
Indiana Indianapolis ......... 92.2 | 53.0) 101.0 1881 | 47.7 | 1885 
Indian Territory...... 104.0 | 02.0 | 105.0 1881 | 53.0 1880 
Dubuque... 9794 | 45-5 | 97.3 1881 | 41.0 | 1875 
MOOKUK 99-1 | | 102.0 1873 | 47.0 1875 
DO Leavenworth ........ 106.8 | 52.2 | 107.0 1874 | 50.0 | 1884 
Kentucky Louisville ............ 94.5 104.6 1881 52.4 | 1885 
Louisian New Orleans ........ 94-7 | 07.8 | 96.5 1877 | 69.0 I 
Do 101.0 63.8 | 1881 | 58.0 | I 
Maine 81.6 | 47.0} | 1880 | 45.0 1880 
Do 87.0 | 49.3 | 95.0 1876 | 47.5 1885 
Maryland .... 92.0 | 38.1 188: | §2.0 1874 
Massachusetts.......... | 49.3 96.8 1881 | 47.0 | 1 
Michigan | | 98.8 1881 | 45.0 | 
90.3 44.0 | 92.0 | I | 39.0 | 
Minnesota ............... 92.1} 40.5) 93.0 1881 | 43.8) 1885 
DO SAint Paul 42.1 | 1880 | 43.0 | 1875 
Mississippi .............. | Vicksburg ...... ...... *3| 66.1 | 100.0 I | 61,8) 1885 
Saint Louis............ 102.0 | 61.0 | 106.4 | 1885 
Montane .................| Fort Benton ......... 100.0} 37.9 | 108.0 1881 | 34.0) 1881 
DO | 47.6 | 95.0 1880 | 34.0 | 1880 
Nebraska........ Platte ......... 99.2 | 44.7 | 103.0 1878 | 42.0 | 1876 
43-6 | 105.0 | 1874 | 49.0 | 
Nevada Winnemucca ......... 9.7) 42.8 102.5 1882 | 32.0) I 
New Hampshire ....... Mount Washington 8.9 | 28.3 | 74.0 1872 | 20.0 | I 
Now Atlantic City,........ 86.5 55.3 g1.8 188: | 48.8 1885 
89.2 79-1 | 96.2 1881 54.9 | 1885 
New Mexico ............ | Santa F6............... 80.0 | SI.0} 97.0 18 40.0 | 1882 
| Buffalo......... 9502 47.2 90.8 | 44.0 | 1880 
New York City...... 87.7 | 57.8} 96.0 1881 | 51.0 1885 
Charlotte ............. 91.9 56.4 | 100.5 1881 8 1885 
| Wilmington 92.8 | b0.2 99.0 I | 1874 
| Cincinnati 90.8) 56.9! 1881 | | 1885 
-- Cleveland 89.5 | §1.0| 98.7 1881 | 45.6 | 1876, 188 
Portiand 89.0 | 48.2 | 04.5 1885 | 43.0 
.| Roseburg 93.8 | 46.1 | 97.2 | 1884 | 40.0 | I 
| Pittsburg. 92.6) 51.8| 99.8 1881 | 47.4 | 1885 
Philadelph 91.8) 56.1 | 99.0 | 1881 | 51.1 | 1885 
Rhode Island ...........| Block Island . 80.0 | J $2.0 1882 9 | 1885 
South Carolina ........ Charleston .... 92.0 | 3:3 | 97-5 1881 1879 
Tennessee,................| Kmoxville ...... ...... 93-2 | 58.2 100.0 | 1881 | 50.0 1879 
Nashville .............. 97-7 | 58.7 | 104.0 1874 | 54.7 1883 
Fort Davis............ 9.0} 58.9 | 100.0 1884 | 47.0 1882 
| Galveston 9404) 71.3) 98.5 1874 | 70.0 | '77,"Bo,"82 
| Salt Lake City....... 99.1 | 101.0 1875 | 44.0 | 1880 
Virginian. Lynchburg 91.8 7.3 | 100.0 | 50.0 | 1874 
1D ........0000 conte 92.8 a: 99.0 1881 | 58.0 1874 
Washington Ter....... | Spokane Falls........ 35- 45-5 101.5 1882 | 38.0 | 1881, 1882 
44. 92.2 1885 | 41.0 | 1880, 1882 
wi in Le Crosee .............. 91.3 | 48.8 96.0 1874, 188r | 43.8 | 1885 
Milwaukee............ 92.7 | 47.8 | 98.0 1874 | 42.0 187. 
96.1 I | 34.0 18 


Wyoming ...... 


DEVIATIONS FROM NORMAL TEMPERATURES. 


In the table below are given, for certain stations, as re- 
ported by voluntary observers, the normal temperatures for 


& 
* 
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August for a series of years, the mean temperature for August, 
1886, and the departures from the normal : 


| 
Arkansas. ° ° 
76.7 4 81.0 + 4.3 
Sacrament 71.0 20 72.2 + 1.2 
Connecticut. | 
New Haven ® 70.2 100 — 2.0 
Thompson * 5 30 66.8 — 0.7 
Dakota. 
Webster ...... | Day 72.4 4 71.8 — 0.6 
IUinois. | 
Indiana. | | 
«| 72.7 7 74.0 t 1.3 
Logansport 73-7 74-4 | 0.7 
evay .... | Switzerland 75-9 21 74.9 — 1.0 
Towa. 
JONES | 70.2 33 73-5 | + 3-3 
Kansas. 
Atchison 22 74.9 | — 0.6 
Independence | Montgomery “4 15 78.4 0.0 
Wellington SUMMET 70.3 73.6 2.3 
| 75-5 6 | 79.5 1.0 
Maine. | | | 
| 65.2 27 64.3 — 0.9 
| Cumberland................. 67.5 12 | 65.1 — 2.4 
00000000. Kennebec 66.6 50 | 64.7 — 1.9 
Penobscvt ....... 0000000000 | 65.8 18 65.6 — 0.2 
Maryland 
Fallston 71.6 13 70.9 — 0.7 
Massachusetts | 
68.3 49 68.3 0.0 
Cambridge Middlesex 69.0 64 67.5 2.1 
Bristol... | 74 6.6 — 1.7 
BFistol .. 72.0 16 70.4 — 1.6 
© | Hampde 70.6 19 70.0 | — 0.6 
Bristol ..... 72.4 16 67.5 — 4.9 
68.2 50 66.1 — 2,1 
Carson 69.3 7 72.1 + 2.8 
New Brunsw 
Saint John *............ 60.2 26 60.2 0.0 
New Hampshir 
Concord 68.1 18 66.2 | — 1.9 
Hanover * 66.7 17 65.2) — 1.5 
New J 
South Orange . 71.0 16 68.0 | — 3.0 
New York. | | | 
North | | 68.0 19 | 67.9 | — 
Palermo OS 64.5 32 | 65.3 + 0.8 
Plattsburg Barracks.............. | 67.9 17 67. | — 0.3 
Ohio. 
| 16 | 69.5 | — O.1 
Westerville ..| Franklin.......... 8 12 70.0 | 1.2 
Pennsylvania | 
Wayne...... 65.2 19 | 64.5 | — 0.7 
South Carolina, 
| SUMtET 77°7 6 | 77.2 | — 0.5 
eras, | | 
ROW 82.5 15 84.0 + 1.5 
ermont, | | 
65.4 38 64.5 | — 0.9 
Newport *..... 67.1 12 | 65.9 | — 1.2 
Virginia. 
Bird's Northampton 77.0 18 | 78.1 
Dale Rockingham 75.1 6 | 76.4 | + 1.3 
Variety Mills 73.1 9 | 72.0|— 1.1 
Bainbridge Island ................. | 65.0 9 66.0 + 1.0 
West Virginia, 
Helvetia. | 


Randolph .......... 67.5 10 67.0 | — 0.5 


= * From the “ Bulletin of the New England Meteorological Society.” 
The following notes, in connection with this subject, are fur- 
nished by voluntary observers : 


Illinois.—Riley, McHenry county: the mean temperature of the summer 
of 1886, 68°.4, is 0°.3 above the average of the twenty-five preceding summers. 

Indiana.—Logansport, Cass county: during the past thirty-one years the 
highest August temperature occurred in 1881, 104°.0; the lowest in that time 
in 1863, 36°.0. 

Spiceland, Henry county: the highest August temperature during the past 
thirty-two years occurred in 1881, 101°.0; the lowest in 1863, 35°.0. 

Vevay, Switzerland county: during the past twenty-one years unusually high 
August temperatures occurred in 1866, 96°.0; 1867, 98°.0; 1871, 1872, 1878, 
1879, 96°.0; and in 1881, 104°.0. The lowest occurred in 1866, 50°.0, and 
1884, 51°.0. 


3 


the highest temperature, 105°.0, occurred in 1881; the 


Towa.—Monticello, Jones county, during the past thirty-three years the 
highest August temperature, 98°.0, occurred in 1870; the lowest, 36°.0, in 
1863; the highest mean temperature, 77°.1, in 1861; the lowest mean tem- 
perature, 64°.1, in 1863. 

Kansas.—Lawrence, Douglas county: during the past eighteen Augusts the 
highest temperature, 108°.0, cecurred in 1874; the highest mean temperature, 
82°.8, also occurred in 1874; the lowest temperature, 45°.0, in 1871; the low- 
est mean temperature, 71°.1, in 1884. August, 1886, is one of the three 
warmest on record, viz., 1874, 82°.8; 1881, 81°.2; 1886, 79°.0. There were 
eleven days with temperature below the average for the season, but the re- 
maining twenty days were excessively hot, and the week from the 11th to the 
17th surpassed any week upon the record kept since 1874. 

Kansas.—Wellington, Sumner county, during the eight preceding Augusts 

ony 47°.0, in 1880. 

Yates Centre, Woodson county: the normal temperature of the summer 
months, as deduced from six years’ observations, is 75°.1; the temperature 
of the corresponding period of 1886 is 0°.2 above the normal. 

Maine.—Cornish, York county: during the past twenty-nine years the 
warmest August occurred in 1876; mean temperature, 73°.3; the coldest in 
1866, 62°.4. 

Maryland.—Fallston, Harford county: the warmest August in the past thir- 
teen years is that of 1872, 75°.9; the coldest, 1875, 69°.7. 

New York.—Palermo, Oswego county; during the thirty-two preceding 
Augusts the highest mean occurred in 1887, 71°.6 ; the lowest in 1866, 62°.1. 

North Volney, Oswego county: during the past nineteen years the highest 
mean August temperature occurred in 1872, 71°.3; the lowest mean in 1885, 
63°.2; the mean summer temperature, as deduced from the observations of 
eighteen years, is 67°.3; the mean temperature of the summer of 1886 is 1°.1 
below the average. 

Ohio.—W auseon, Fulton county: the highest mean temperature for the six- 
teen preceding Augusts, 72°.8, occurred in 1872; the lowest mean, 63°.0, in 1870; 
the j tee extremes for that period are, 102°.0 in 1874, and 38°.9 in 1884. 
The mean temperature of the summer of 1886, 70°.0, is 0°.1 below the normal. 

Westerville, Franklin county: temperature comparisons of the past twelve 
Augusts: highest mean, 71°.8, in 1881; lowest mean, 65°.5, in 1885; maxi- 
mum, 91°.5, in 1884; minimum, 34°.0, in 1875. 

Texas.—New Ulm, Austin county: temperature comparisons of the past 
fifteen Augusts : highest mean, 84°.4, in 1873, lowest mean, 79°.4, in 1882: 
maximum, 108°.0, in 1876; minimum, 63°.5, in 1885. The mean tempera- 
ture of the summer of 1886, 83°.0, is 1°.1 above the normal. 

Virginia.—Dale Enterprise, Rockingham county : in the past six years the 
warmest August occurred in 1883, mean temperature, 77°.7. 

Variety Mills, Nelson county: during the past nine years the warmest 
August occurred in 1881, mean temperature, 76°.1; the coldest in 1888, mean 
temperature, 70°.8. The mean temperature of the summer of 1886, 71°.5, is 
1°.8 below the normal. 


In the following table are given the mean temperatures for 
the several geographical districts, with the normals and depart- 
ures, as deduced from Signal Service observations: 

Average temperatures for August. 


| 
| Average for August, 
| Signal-Service ob- Comparison 


servations, of August, 

re average 

for several 

For 1886, years. 

7 
New England .......... 68.1 66.5 — 1.6 
Middle Atlantic 74.0 72.7 — 1.3 
Bouth Atlantic 78.3 77.0 — 1.3 
Florida Br. 81.4 | — 0.4 
Western Gulf 80.9 31.3 | t 0.4 
Rio Grande Valley | 83.2 83.3 
76.8 76.2 — 0.6 
Upper Lake region ............ 66.1 65.5 — 0.6 
Upper Mississippi Valley................0ccccccseecceceereneneeneeeseeeee| 73-3 75-3 2.0 
Southern slope.. 75.6 79.0 3.4 
Morth Pacific Coast } 64.1 65.5 1.4 
Middle Pacific const 70.5 79.5 0.0 
South Pacific coast 76.6 77:3 + 0.7 


| 


HIGH TEMPERATURES. 
Saint Vincent, Minnesota: the Signal Service observer re- 
ports concerning an unusually high temperature, and other 
phenomena, on the 24th, as follows: 


The morning opened with rising temperature, and variable 
northeasterly winds. Toward mi 


ay the wind increased, and at 1.30 p. m. 
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it had freshened into agale, which was accompanied by intense and suffocating | Boston, Massachusetts: light frost occurred in parts of the 
surrounding country on the morning of the 23d. Considerable 
damage was done to the cranberry crop in Norfolk county. ~~ 


heat, that penetrated houses and even cellars, to the great discomfort of the 
inhabitants. Streams of heated air could be seen rising from the earth, the 
roofs of houses and objects near the surface appeared to be wrapped ina 
whitish glare. 
temperatare ever recorded at this station. 
somewhat, falling to 81°.8 at ll p. m. The gale ended at 6.50 p. m., having 
reached its maximum velocity of twenty-seven miles from the south between 2 
and % p. m. 
also accompanied by a high temperature, the maximum being 102°.0. 
FROSTS. 


During the latter part of the month telegrams were issued by 


the Chief Signal Officer to observers in Dakota, Nebraska, | 


northern Wisconsin and Michigan, and western Minnesota, 
predicting frosts in those localities. The telegrams are given 
below, also the reports of frost, as received from Signal Service 
and voluntary observers : 


The following telegram was sent to observers at La Crosse, | 
Wisconsin; Duluth, Minnesota; Marquette, Escanaba, Alpena, | 
2ist, 22d. 


and Mackinaw City, Michigan : 
Wasutveron Crry, August 29, 1886—6.36 p. m. 

Cool wave approaching; frosts are indicated for northern Michigan and 
northern Wisconsin to-morrow night. 

Observers at Saint Paul, Minnesota, Huron and Yankton, 
Dakota, received the following telegram : 

Wasnivoran Crry, August 29, 1886—6.40 p. m. 

Cool wave approaching; frosts are indicated for Dakota and western Minne- 
sota to-morrow morning. 

The observers at North Platte and Omaha, Nebraska, re- 
ceived the following telegram : 

Wasutnoron Crry, August 30, 1886—10.16 a. m. 

Light frosts are indicated for to-night in Nebraska. 

The following reports of frost will serve to show that these 
warnings were justified : 

Richardton, Stark county, Dakota: the first frost of the 
season occurred here on the morning of the 30th, killing an 
amount of vegetables. 

Huron, Dakota: a heavy frost occurred here on the morning 
of the 3ist; late corn, flax, and all kinds of vines were injured, 
in many cases destroyed. 

Alta, Marshall county, Dakota: corn and other crops were 
injured by frost on the morning of the 31st. 

Fort Yates, Dakota: a killing frost occurred on the morning 
of the 3lst; minimum temperature, 31°.7. 

Webster, Day county, Dakota: on the morning of the 31st 
the first frost of the season occurred, killing corn, vines, etc. 
Ice formed one-tenth of an inch thick on standing water ; 
minimum temperature, 31°.0. Frost was also reported from 
Fort Totten and Yankton on the 31st. 


Hay Springs, Sheridan county, Nebraska: a very light frost | 
occurred on the 3ist in the lowlands six miles south of this | 


place. No injury was done to vegetation. Frost was also 
reported from Valentine, Nebraska, on the 31st. ; 

Frosts were reported from Michigan, at Reed City, Allegan, 
Greeneville, Hudson, and Traverse City, on the 31st; from 
Minnesota, at Duluth, Moorhead, and Saint Vincent, on the 
Sist; from Wisconsin, at Embarras and Fond du Lac, on the 
31st. 

The following is from the “ Evening Wisconsin,” of August 
Sist, published at Milwaukee : 


The frost warnings for northern Wisconsin, sent out by the Signal Service 
yesterday, were verified, as light frosts are reported this morning along the 
valley division of the Saint Paul road and in the marshes around Berlin. The 
report from Berlin, received at the Saint Paul railroad office, adds that the 
frost was light and did no damage. The minimum mercury recorded at the 
government observatory in Milwaukee was 48°, the lowest since June 8th, 
when 42°.4 was recorded. The next lowest was 49°, July 18th. At Escanaba, 
Michigan, 42° was the minimum; at Marquette, Michigan, 45°; at Duluth, 
Minnesota, 40°; at Saint Paul, Minnesota, 42°; at La Crosse, Wisconsin, 49°; 
at Des Moines, Iowa, 46°; at Fargo, Dakota, 82°: at Huron, Dakota, 88°; at 
Saint Vincent, Minnesota, 38°; at Bismarck, Dakota, 84°; at Assinaboine, 
Montana, 38°. 


Frosts were also reported to have occurred in the various 
states and territories, as follows: 


At 3.85 p. m. the thermometer stood at 103°.2, the highest | 
Towards evening the heat abated | 


At 3p. m. of the 25th a gale set in from the southwest, and was | 


Lansing, Michigan: frost is reported as having occurred 
near Lansing on the 2d, doing considerable damage to corp. 

Colorado.—Pike’s Peak, 21st. 

Connecticut.—North Colebrook, 22d, 23d. 

Towa.—Oskaloosa, 29th, 30th; Dubuque, Bancroft, Cedar 
Rapids, Independence, Logan, Manchester, and Monticello, 
3ist. 

Massachusetts.—Dudley, 3d; Westborough, 23d. 

Michigan.—Marquette, 2d, 18th; Mackinaw City, 4th. 

Nevada.—Carson City, 21st. 

New Hampshire.—Mount Washington, 7th, 17th, 18th, 21st, 
3lst; Nashua, 23d. 

New York.—North Volney, 6th. 

Ohio.— Wauseon, 3d. 

Oregon.—Fort Klamath, 9th, 22d, 26th; Lakeview, 17th, 


Pennsylvania.—Wellsborough and Grampian Hills, 4th; 


| Dyberry, 23d. 


TEMPERATURE OF WATER. 


The following table shows the highest and lowest tempera- 
tures of water observed at the several stations; the monthly 


‘ranges of water temperature; the average depth at which the 


observations were made; and the mean temperature of the 


air: 
Temperature of water for August, 1886. 


| Temperature | 

at bottom, | 
Station. _ Range. Pe spon ture of the 

tenthe amr at 

Max. | Min, | station. 

© ° ° ° 
Atlantic City, New Jersey ...... | 78.0 | 66.0 12.0 11.5 
| Alpena, 69.6 | 63.6 6.0 12.2 62. 
Augusta, Georgia 8.3 74.3 12.0 8.3 77.6 
Baltimore, Maryland .............. ecccensusense see 80.1 | 75.5 4.6 | 12.0 73-5 
Block Island, Rhode Island . - 6.6) 63.1 3-5 8.5 67.2 
Boston, Massachusetts... - 69.2 10.1 20.4 67.7 
Buffalo, New York........... 10.8 67-5 
Cedar Keys, Florida ........... | 78.7 | 8.6 80. 
Charleston, South Carolina ...... 85.1 | 79.4 5-7 77-4 
Chicago, | 67.3 5.9 .6 72.4 
Chincoteague, Virgimia | 71.0 13.6 3.8 73.2 
Cleveland, Ohio ........ 75-0 71.7 3-3 14.0 69.5 
Detroit, Michigan.. «| 73-7 | 68.0 | 5.7 20.7 70.2 
Duluth, Minnesota 69.5 58.8 10.7 10.4 03.9 
Eastport, Maine ....... 3-3 17.2 2:2 
Becanaba, Michigan 68.4 | 62. 8 
Grand Haven, Michigan .. 95.8 | 64.0 19.0 67.1 
Jacksonville, Florida ... -| 88.7 2 6.0 | 18.0 80.4 
Key West, Florida........ -| 89.8) 8. 6.0 | 18.8 84.9 
Mackinaw City, Michigan ...... | 67.5 | 60.2 7-3 | 10.0 63.6 
Macon, Fort, North Carolina .................. oeccccasse | 86,1 74.1 12.0 12.9 78.5 
| Marquette, Michigan 6.3) 3-6, 14.7 12.2 02.8 
Mobile, Alabama 89.5 84.1 5-4 17.6 729 
New Haven, Connecticut f 75.4 | 69.8 5. 16.9 2 
New London, Connecticut 75.0) 66.6 9.0 13.3 67.9 
74.7) | 3.6 15.0 71.0 
Norfolk, Virginia | 81.2) 74.2 7.0 160.1 74.5 
Pensacola, Florida 85.2 | 75.9 | 9-3 17. 80.9 
Portland, Maine 61.9 54.1 | 7. 17. 84.7 
Portland, 74.4 | 68.0 | 6.4) 51.5 66. 
Sandusky, Ohbio................ ps 71.5 6.5 | 11.3 70.3 
Sandy Hook, New Jersey . 74.4 33 5.1 13.1 | 71. 
San Francisco, California .... 61.3 4) 2.9 | +0 58.5 
Savannah, Georgia........ 83.7 78.7 4 9.7 79.9 
Smithville, North 84.6 78.5 | | 11.0 77-4 
Toledo, O10 | 72.2 | | 13-6 | 69.3 
Wilmington, North 76.1 | 9.7 | 77.0 


| 


* Observations temporarily suspended. T Record for 24 days. 


PRECIPITATION. 
[ Expressed in inches and hundredths. } 

The distribution of rainfall over the United States and 
Canada for August, 1886, as determined from the reports of 
about seven hundred stations, is exhibited on chart iii. 

The most noted feature in connection with the precipitation 
of the month is its inequality within small distances, thus at 
Rochester, New York, the rainfall is 4.31 in excess of the 
normal, while Buffalo, New York, shows a deficiency of 0.65; 
Indianapolis, Indiana, excess, 3.42; Cincinnati, Ohio, defi- 
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ciency, 1.17; Keokuk, Lowa, excess, 2.81; Des Moines, Iowa, 


| Deviations from average precipitation—C ontinued. 


| 


deficiency, 3.75; Fort Yates, Dakota, excess, 2.93; Bismarck, ~~ ¥ = Ts 
Dakota, deficiency , 1.26, ete. The rainfall is, however, gen- at ee ee z 
erally below the normal in the Lake region, Gulf region, south | Station. County. won =8 & F < 
Atlantic states, Florida, upper Mississippi valley, extreme | | = 
northwest, Montana, and along the Pacific coast, except 
at Los Angeles, California, where an excess of 0.21 occurs. | Minoie—Continued. Inches. Inches, | Inches. 
Especially large deficiencies occur in Towa, Florida, and along | | 2.30 
the Gulf coast. All stations in Arizona show an excess of Indiana * : . 
rainfall, as well as several in the Ohio and Missouri valleys | (oQinpori 00 Ga SE ERS 
In the following table are shown, for the several geographi- 
cal districts, the normal precipitation for August; the average | 3.92 33 2.38 | — 1.54 
for August, 1886, and the excess or deficiency as compared WIGH | 22 1.76 | — 2.52 
tl l: | Inde Montgomery . 3.00 14 4.25 | 1.25 
16 norma Ab tati A 3.59 9 2.49 | — 
verage prect on Jor Wellington . 3.11 2.96 | — 0.15 
Maine 
Average for August, York.. 4.14 4.08 | — 0.06 
Signal-Service ob- | Comparison of | Gardiner 3.74 48 2.82 | — 0.92 
| servations. | August, 1886, | Orono~.... 3.16 18 2.27 — 0.39 
Districts. with theaver- | Maryland, 
age forseveral | | Fallston.. 5.20 15 4.53 | — 0.67 
| For sev- For 1886,| Years. Maseac husetts. . 
| 4.35 SI 2.92 | — 1.43 
| | Cambridge 4.603 45 2.80 | — 1,85 
Inches Inches. Inches. Framingham © | 3.36 12 3-79 | 0.07 
4.20 3.30 | —o.go Laka Cochituate Middlesex. 5.00 35 3-75 | 1.25 
Middle Atlantic 4.70 3- | —o,82 | Lynn *.a. 3.80 12 3-59 | — 0.2% 
BGouth Atlasitic States ............ 6.24 5.65 —0. 59 | Mystic Middlesex. 3.01 It 3-00 | — 0.01 
7.48 5.50 —1.98 | New Bedford *.......... 4.10 7 2.76 | — 1.34 
Western Guif States 3.30 2.69 | —0.67 | Springfield 4.49 29 3-31 — 1.18 
Rio Grande Valley 4.32 1.86 | —2.46 | oe 4.42 62 2.78 — 1.64 
3.70 5.28 | 1.58 | Worcester 5-40 50 3.51 | — 1.59 
Ohio Valley 3-59 3.70 | Nevada. 
Lower lake region 3.64 3-49 | —0.1g | Carson Brunswick. 
J BOM -27 -68 .41! ew Brunswic 
| | saint John t ORM 3.67 26 3.17 — 0.50 
J ississi i Vs | .60 New Hampshire. 
Northern slope... 1.37 0.79 —0.58 | Hanover 2.87 21 2.25  — 0,62 
iddl 2. 1.82 | —0o.72 New 
2.68 | —1.32 South 7 4.97 16 1.10 — 3.57 
New or 
Middle } 16 | Palerio OS 2.24 33 2.30 | + 0,06 
Northern plateau........ 0.15 | —o.o4 | Plattsburg 2.66 17 3-97 1.31 
North Pacific coast regior 0.61 0.15 40 Jato. 
Middle Pacific coast region. 0.02 trace —o.02 2.90 14 4.36 1.96 
| Dyberry .. 3-33 15 1.98 | — 1.35 
The following are some of the most marked departures from Kershaw 4:95 20| | — 2.57 
the normal precipitation at Signal Service stations: | Stateburg 3.33 6 2.12 — 1.2! 
| New Ulm.. 3.12 15 4.64 + 1.52 
Above normal. Below normal, Vermont, 
Buches. | Inches, | Strafford 3-60 12 3.20 — 0.40 
Norfolk, 4.58 | Charleston, South Carolina.............0 4.8 Virginia, 
Grand Haven, Michigan 3.57 || New York City. 3-91 Dale Enterprise... 4.60 6 5.85 1.25 
Memphis, Tennessee ........ 3.44 Des Moines, lows......... 3.75 | Variety Mills.. Nelson 3 21 8 2.88 | — 0.33 
Indianapolis, Indiana........................ 3.42 Philadelphia, Pennsylvania ... 3.73 | © co WYtE 3-75 22 4-78 | 1.03 
Fort Yates, Dakota 2493 | Wlimington, North Carolina............ 3-52 West 
Keokuk, Iowa 2.81 | Mobile, Alabama .............. 3. 46 | Helvetia... Randolph 4.48 10 3-77 | — 0.7% 
2.70 | Rio Grande City, 3-42 | 
| * From the “Bulletin of the New England Meteorological Society.” 


DEVIATIONS FROM AVERAGE PRECIPITATION, 


The following table shows, for certain stations, as reported | 


by voluntary observers, the average precipitation for the month 
of August for a series of years, the precipitation for August, | 
1886, and the departures from the average : 


= 
° | $3 F 
een of | = 
Zz 
Arkansas. Tuches. Inches. 
California. 
SACTAMENEO ........ 00000000 0.00 20 | 0.00 0.00 | 
Connecticnt. | 
CANTON 5.04 25 2.77 — 2. 
Hartford.......... 4.46 15 | 2.12 — 2.34) 
Middletown *......... Middlesex........ .... 4.95 28 3-23 1.72 
© 5.72 14 4.50 — 1.10 
Wallingford *........... New Haven 5.04 29 3-23 — 1.81 
Dakota. 
Webster .. 2.57 4 2.36 — 0.21 
| Union 4.40 2.63 —I. 
Coles 3.66 6 3-30 — 0.360 | 
Peoria 3.16 30 3-30 0.14 | 


The following notes, in connection with this subject, are from 
voluntary observers : 


Illinois.—Sandwich, De Kalb county : the greatest August rainfall was that 
_ of 1862, 8.88; the least fell in 1881, 0.30. 

Riley, McHenry county: the total rainfall of the summer of 1886, 8.55, is 
| 3.13 less than the normal as deduced from the observations of twenty-five preced- 

ing summers; a smaller amount fell only during the summers of 1863, 1873, 

| and 1883; 3.53 fell on the night of August 28-29th ; until that date the rainfall 
‘of the present summer was the least. 

_ Indiana.—Logansport, Cass county: the rainfall of August, 1876, 9.14, is 
| greater than that of any August during the past thirty-one years; that of 1861, 

| 0.17, is less. 

| Spiceland, Henry county: the rainfall for this month, 6.88, is greater than 
| that of any August in the last twenty-eight years. 

Vevay, Switzerland county: during the past twenty-one years large August 
rainfalls occurred in 1879, 10.90; 1876, 6.15; 1882, 5.99. Small rainfalls oc- 
curred in 1884, 0.54; 1881, 1.20. 

Iowa.—Monticello, Jones county: the rainfall of August, 1885, 8. 54, is the 
| Serine tl and that of August 1856, 1.17, is the least that has occurred in August 

uring the past thirty-three years. 

‘ansas.—Lawrence, Douglas county: rain in measurable quantities fell on 
eleven days. There were six thunder showers. The entire rainfall for the 
| eight months of 1886, now completed, has been 17.88, which is 7.43 below the 
average for the same months in the preceding eighteen years. The largest 
| August rainfall in that time occurred in 1868, 8.32; the least in 1882, 0.09. 
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Yates Centre, Woodson county : 
10.67, ia 0.61 below the normal. 
Maine.—Cornish, York county: the rainfall of August, 1867, 9.00, is greater | 


the total rainfall of the summer of 1886, | Table of excessive and greatest monthly precipitation for August, 1886. 


Largest 


than that of any other August in the last twenty-nine years; that of 1876, 0.16, a Statice - a 
is less. 

Maryland.—Fallston, Harford county: the rainfall of August, 1872, 11.15, | 
ie greater than that of any other August in the last fifteen years ; that of 1881, | 
1.10, leas Missouri—Con. 

New Jersey. —South Orange, Essex county: the rainfall of the summer of | 3.08 
1886, 7.08, is 5.61 less than the average summer rainfall. 19 | 2.02 7-57 Nebraska. 

New York.—Palermo, Oswego county: during the thirty-three years | 2.19 7-3! 6.75 
the largest August rainfall occurred in 1864, 6.40; the least, in 1870, 0.50. do ED | 

Ohio. —W auseon, Fulton county: the rainfall of the month, 4.86, is greater | 4% 3,4 | 2.62 8.34 
than that of any other August in the last fourteen years ; the least fell in 1884, | Oswichee.............. 19 | 2.00 6.55 Atlantic City ..... 7 | 2.4B | cccccsse soe 
1.12; the total rainfall of the summer, 7.18, is 4.49 less than the normal. 23, 24 | 2.74 City | 

Westerville, Franklin county: in the past twelve years the greatest August py 5 | 3.00 lies) New Mexico. 7 
rainfall occurred in 1880, 4.83; the least, in 1884, 1.07. Uni' sity of Ala’ma 6.07 || Fort Union ........ 8.04 

Penneyleania.—Dyberry, Wayne county: in the past nineteen years the | Opelika ............... 19, 20 
greatest August rainfall, &.77, occurred in 1885; the least, 0.95, in 1883. "| Mountainvills ... 

Texas.—New Ulm, Austin county: the largest rainfall in the | 10.72 || North Carolina. 

Angee occurred in 1878, 8.38; the least in 1885, 0.09. Connecticut. 8 3.12 14.25 
‘irginia.—W ytheville, Wythe county: the total rainfall of the first eight | New Haven ......... 2 | 2645 3-50 Ars 10.20 
months of 1886, 87.08, is 7.42 above the normal. A | 16, 17 | 2.90 

Variety Mills, Nelson county: the largest raintall in the past nine Augusts, | Chapel Hill 3.70 | 9.9% 

Manatee 12 | 2.00 | 11.43 | New-Berne .. ...... 2,00 8.96 
MONTHLY SNOWFALLS. 31 ~~ II | 3.04 8.19 

The following monthly snowfalls have been reported : | | 208 | 8.93 | Lamberton ........ | 4.39 | 

Mount Washington, New Hampshire, on the 23d, 0.3 inch; | Macon 
Pike's Peak, Colorado, trace, on the 18th and 27th. Pensacola 26 | 2.25 | 8.82 || Raleigh: 6.90 

HAIL. Tallahassee ....... 1,2 | | 7-75 Fadesborough 6.1 
| Statesville ........., 3B | 

Miles City, Custer county, Montana: on the afternoon of the | Cedar Keys . ....... me ae [Fa “Ohio. 

Ae Fort St.Augustine) 29, 30 | 2.00 | 6.70 | Greenville...........! 17 | 3.70 
5th a destructive thunder and hail storm occurred in the upper | Jacksonville ....... 26 | 2.95; West Milton ...... 11 2.00 

» V ; ; Key West ............ 6, 7 | DO 16 3.00 
portion of the Yellowstone Valley. The rain and hail vere | 22 | 3.00 
unusually heavy. Crops over a strip of country six miles wide | sanford............... Fo B | 8280 [evccecnnsscees Newcomerstown. 14 2.78 
are reported to have been entirely destroyed. Near Merrill | | 26 | 2.70 | ch] 
drifts of hail were found fourteen inches deep. In Park City | Washington 18 | 4.25 7-60 || Sidney ».....-....... 10 | 2.55 |. 

| Savannah 7.32 North Lewisburg 15, 16 2.70 |, 
windows and even roofs were destroyed. | Tocco ... 43 | 3.4 | 7.20 | | Peunayleania. 

; ; | Col bi 20 | 3.29 | 6.49 ooming Grove... I 

Dakota, Ste phenson county, Illinois: during the afternoon | 19,20 | 3.10| 6.05 || South Onroline. 
of the Sth a severe thunder-storm, attended by high wind and | 1, 2 | 3037 2.90; 8. 
heavy hail, passed over thiscounty. The wind damaged build- 8.41 
ings and stripped trees of their fruit, while forest trees and 73 

growing corn were leveled tothe ground. Considerable damage Saint George's ... 4 | 2.86 | 

j Cc 1 2.16 | 7. Spartanbarg b..... 10 (2,00 6. 
was done by hail throughout the surrounding country. 16, | 2.13 | Branchville ........ Be 4 | 

Janesville, Rock county, Wisconsin: a hail storm did great| bo................. | 2210 Florence .......... . 
damage to growing tobacco on the afternoon of the 6th. Some | 
fields north of the town were entirely destroyed. Indianapolis ........ be | | 2695 

Fort Yates, Dakota: on the 10th, between 8.55 and 10 p. m., sab | 

j j LaG ewe BE | 2.00 | Riddleton 2.55 8.28 
& severe thunder storm, attended by rain, hail, and high wind, || Memphis red 
prevailed here. During the storm the wind attained a maxi- Towa. ee SE 
mum velocity of forty-five miles per hour from the southeast, | Fort |. 
The hail-stones were unusually large, ten, which were carefully 2 | 3473 
measured by the observer, averaged three inches in diameter, | 
the largest being three and a half. The stones were spherical 
in shape, with cylindrical protuberances, one-half to three- | tiverty Hin ....... 25 | 2.96 20,21 | 4.78 
fourths of an inch long, projecting from their sides. Those) 
that fell at the beginning of the storm were very hard on the | Baltimore............ BO | 46ST 
outside but the centre consisted of dry compact snow. About | 30, 31 | 2.25 | Comfort 20, af | 
1,200 panes of glass were broken in the post and Indian agency Michigan, | wornat™ re 
building The verity of the hail st 4 be ind . Grand Haven ...... 21, 22 | 4.07 6.57 i Norfolk .........00+.. 12, 1 3-65 | 10,23 
gs. severity of the hail storm ma judged from | Hudson............... 21, 28 | 
the fact that all branches an inch thick or less were broken | 29 | | 
from cottonwood trees. During the storm a notable fall of | Lansing............... 28 | 2.88 |....... Bird's 6.20 
12°.0;: after Aberdeen ...... Wisconsin. 

H il er, ed h Brookhaven 1,2 | 2.89 -27 

ail was also reported to have fallen in the various states | Haszethurst. 1,2 | 3.03 ‘02 | 
and territories, as follows: 45 | 

Arizona.—Fort Verde, 12th; Fort McDowell, 30th. Missouri. Milwauk 

erce | 4 | 2.00 ilwaukee......... BE, BB | 
A rkansas. Fort Smith, 28th. Centreville ........... a 3.50 Fond du Lac...... BE | 

California.—Susanville, 30th. 

Colorado.—Pike’s Peak, Ist, 2d, 5th, 6th, 10th, 25th, 28th,| Kansas.—Salina, 5th, 31st. 
30th. Louisiana.—Liberty Hill, 25th. 

. Dakota.—Fort Totten, 5th; Huron, 7th, 10th, 15th, 19th;| Michigan.—Alpena, 13th; Mottville, 22d. 
Fort Yates, 13th, 15th. Minnesota.—Duluth, llth. 

TUinois.—South Evanston, 22d, 28th, 29th. Missouri.—Conception, 10th; Central College, 12th; War- 

Indiana.—Logansport, 11th. renton, 16th. 

Towa.—Cairo, 6th, 17th, 22d. 


Montana.—Fort Missoula, 4th. 
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Nebraska.—Hay Springs, 7th. 

New Mexico.—Lava, 4th. 

New York.—Palmyra, 2d; Rochester, 11th, 13th. 

Peansylvania.—Pittsburg, 11th. 

South Carolina.—Spartanburg, 6th. 

Tennessee.—Nashville, 6th. 

Utah.—Frisco, 7th. 

Wisconsin.—Delaware, 21st; Embarras, 26th. 
SLEET. 


Sleet occurred at Pike’s Peak, Colorado, on the 3d, 4th, 7th, 
8th, 15th, 16th, 17th, and 31st. 


WINDS. 


The most frequent directions of the wind during August, 
1886, are shown on chart ii by the arrows flying with the wind; 
they are also given in the table of miscellaneous meteorologi- 
cal data. Along the Pacific coast the winds were mostly west- 
erly; on the coast of the south Atlantic states the prevailing 
direction of the wind was from the southwest; in the west 
Gulf states the wind was generally from the southeast; in the 
Missouri Valley, from the south. In all other districts the 
wind was variable. ; 

HIGH WINDS. 
[Jn miles per hour. 

Wind-velocities of fifty or more miles per hour were recorded 
during the month, as follows: 

Mount Washington, New Hampsbire, 88, nw., 4th; 61, nw., 
9th; 54, nw., 10th; 64, nw., Lith; 70, w., 12th; 59,sw., 13th; 
80, nw., 14th; 80, nw., 15th; 62, s., 16th; 64, nw., 26th; 55, 
nw., 27th; 60, sw., 30th; 57, nw., 3ist. 

Fort Macon, North Carolina, 56, se., 6th. 

Sandy Hook, New Jersey, 60, n., 7th. 

Keokuk, Iowa, 60, nw., 12th. 

Galveston, Texas, 53, ne., 20th. 

San Antonio, Texas, 60, n., 20th. 

Fort Totten, Dakota, 52, nw., 29th. 


LOCAL STORMS AND TORNADOES. 


Kalamazoo, Kalamazoo county, Michigan: a tornado is re- 
ported to have passed over parts of Kalamazoo and Barry 
counties at 10 a. m. of the Ist. Its course was marked by up- 
rooted and twisted trees, unroofed barns, and prostrated wind- 
mills and fences. At the village of Hickory Corners a church 
steeple was blown down and many other buildings damaged. 
The storm was accompanied by heavy rainfall. 

Hohokus, Bergen county, New Jersey: a heavy thunder 
and rain storm occurred at this place on the night of the Ist— 
2d. Shortly before midnight a high gale set in, blowing down 
a number of trees and destroying windows. One house was 
moved from its foundation and partly wrecked. 

Hartland, Kearney county, Kansas: on the 5th a tornado 
passed over this place, demolishing twenty houses, as well as 
doing great damage to growing crops. Sixteen cars were 
blown from the Atchison, Topeka, and Santa Fé Railroad tracks, 
and two miles of telegraph wires west of the town were pros- 
trated. Other towns in the vicinity of Hartland were visited 
by the tornado, but the damage done was slight. 

Decatur, Illinois: on the afternoon of the 5th a severe thun- 
der-storm, accompanied by high wind and hail, occurred in this 
section. The wind damaged buildings and stripped trees of 
their fruit, while large forest trees were uprooted and growing 
corn destroyed. Considerable damage was done by hail in the 
surrounding country. A heavy black cloud which preceded 
the storm presented the appearance of a tornado cloud, alarm- 
ing the people, and causing many to seek security in cellars. 

Cairo, Illinois: a very destructive storm of hail, rain, and 
wind occurred about 3 p. m. of the 6th at the town of Metropo- 
lis, twenty miles northeast of Cairo. Trees were uprooted, 
limbs torn off and carried at a rapid rate along the track of the 
storm, and fences, growing corn, and light buildings leveled to 
the ground. It is reported that hail fell to the depth of three 


inches and was still lying in heaps on the morning of the 7th. 
3 


| 


Huron, Dakota: a heavy storm of rain and hail, followed by 
a destructive southwest gale, occurred here on the afternoon 
and evening of the 7th. The gale set in after the storm of 
hail and rain had passed, and continued only three minutes, 
overthrowing a number of small buildings and blowing down 
chimneys and fences. At the Dakota Agricultural Fair grounds 
the amphitheatre, grand stand, and several other structures 
were demolished, together with a great deal of the fencing, 
barns, and sheds. At the town of Newark, about one hundred 
miles north of here, five persons were killed and much property 
destroyed. 

Frisco, Utah: a thunder-storm and heavy rain set in at 7.35 
p.m. of the 7th. From 7.40 to 7.55 p. m. hail fell in consider- 


‘able quantities. The storm did some damage by flooding cel- 


lars and undermining the trestle work of the railroad bridge 
near this place, rendering the passage of trains unsafe. 

Aberdeen, Brown county, Dakota: on the night of the 10- 
11th a severe thunder-storm occurred in this town and vicinity. 
Northwest of this place the storm assumed the form of a tor- 
nado, destroying a farm house, several barns, and numerous 
grain-stacks in a track extending from ten miles west of West- 
port to Ordway. Another severe storm occurred here on the 
16th. 

Geneva, New York: between 6 and 7 p. m. of the llth a 
very severe thunder-storm passed over this place. The storm 
was accompanied by heavy rain, hail, and wind. Many trees 
were uprooted and houses unroofed. The storm was also felt 
in Rochester, where the wind blew a gale. Much damage was 
done in the country by hail and in the city by overflowed sewers. 

Pittsburg, Pennsylvania: a severe storm of wind and rain 
passed over this section at 10 p. m. of the Lith, doing a great 
deal of damage. Telegraph wires were blown down and sev- 
eral houses unroofed. 

Akron, Summit county, Ohio: a destructive rain, wind, and 
thunder-storm occurred at this town on the night of the 11-12th. 
Numerous trees and fences were blown down and two houses 
wrecked. Fruit and other crops were destroyed in large 
quantities. 

Keokuk, lowa: at 3.45 p. m. of the 12th a thunder-storm and 
light rain began; at 3.52 p. m. the wind shifted to the north- 
west and a gale of sixty miles per hour and heavy rain set in. 
The wind decreased to brisk and veered to southeast at 4.45 
p.m., the rain becoming light at the same time. The storm is 
estimated to have damaged property in this town to the extent 


of $15,000. A number of business houses were unroofed and a 
‘church spire blown down. 


The storm extended over this sec- 
tion of the state, and reports from numerous places in the sur- 
rounding country show that considerable damage was done to 
buildings and crops. The vicinity of the towns of Creston and 
Mount Pleasant suffered severe injury. 

Saint Louis, Missouri: at 7 p. m. of the 12th the wind sud- 
denly increased in velocity from fresh to a northwest gale, 
blowing for a time at the rate of forty-five miles per hour, and 
causing a sudden fall in temperature of 18°. At 7.30 p. m.a 
thunder-storm and light rain set in and continued until 10 
p.m. The wind carried away one hundred and fifty feet of 
the woodwork of a large bridge in the city, and destroyed much 
corn in the country. 

Cairo, Illinois: a thunder-storm and high wind occurred in 
this vicinity shortly after 11 p. m. of the 12th. Between 11 
and 11.30 p. m. the wind attained a maximum velocity of 
thirty-eight miles per hour from the northwest. At Hannibal, 
Missouri, the storm was reported to have been very severe, 
blowing off roofs and injuring several persons. 

Springfield, Illinois: a heavy thunder-storm and high wind 
prevailed at this place from 6.53 p. m. until midnight of the 
12th. At 7.15p. m.the wind attained a velocity of thirty-three 
miles per hour from the west. A number of signs, chimneys, 
and fences were blown down during the gale. 

Chieago, Illinois: on the 12th fhe long drought was broken 
in southern Lowa and Illinois by a severe thunder-storm, accom- 
panied by heavy rain and high wind. Numerous reports from 
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towns in Illinois and lowa indicate that the storm was of great | vices were being held, was struck by lightning and several per- 
severity, the wind and rain combined doing great damage to | sons injured. The storm was accompanied by heavy rain and 
trees and crops. The storm was especially destructive to the| hail, the hail-stones being as large as hickory nuts. After the 
corn crop, a8 many acres were blown down. Although the | storm had subsided over two hundred sparrows were found under 
wind was destructive to corn the heavy rain revived the grass | a large hail. line 
and insured fall pasturage for stock. of the Illinois Central, and Cairo, Vincennes, and Chicago 
Hannibal, Marion nen Missouri: on the afternoon of the| Railroads the storm was severe and destructive to property. 
13th, after a warm day, highest temperature 100°, a heavy wind | At Centralia, Illinois, the wind moved with the velocity of a 
storm, succeeded by rain, set in. The roof of the Electric Light| hurricane and was accompanied by heavy rain and hail. 
building was carried away, and numerous trees and light | Throughout a belt of country two miles in width and many miles 
ekin, Tazewell county, 1018: ry y- ks, 
here on the L3th, breaking the disastrous drought. The storm | orchards laden with fruit were leveled to the ground, entailing 
was accompanied by a gale of wind, blowing down trees and a loss upon farmers of many thousands of dollars. At Carlyle, 
fencing. Reports from the surrounding country show that | Tuscola, Mount Vernon, and various other places in Illinois, the 
copious rain fell, doing great good to the corn crop, which had | destructive effects of the storm were severely felt by farmers, 
suffered severely from the drought. During the storm a large | whose crops were destroyed and orchards blown down. 
barn was struck by lightning and burned. | Washington, Wilkes county, Georgia: on the 18th a very 
Philadelphia, Pennsylvania: on the 13th, between 3 and 4|severe thunder and hai] storm occurred. The rainfall was 
p. m., an apasually severe thunder-storm and heavy rain| heavy, 4.25 inches falling between 2.45 and 5 p.m. The storm 
occurred in the northern part of Berks and the southern part | was accompanied by high wind, which did considerable damage 
of Schuylkill counties, uprooting trees, blowing down sheds | to farm property besides, carrying away the roof of a railroad 
and light barns, as well as seriously injuring the corn and oat | depot. 
crop. The storm was most severe along the line of the Phila-| Webster, Day county, Dakota: on the 21st this locality was 
deiphia and Reading Railroad, which was washed out in sev- rte gale of 
eral places. hay and wheat as well as sma uildings. e gale com- 
Evansville, Vanderburg county, Indiana: about 5 p. m. of menced at 12.30 p. m. and continued about an hour. Tempera- 
the 14th a tornado passed over Newburg and other places in ture before the storm, 103°; after the storm, 71°. 
Warrick county, damaging property to a considerable extent.| Rochester, New York: a severe thunder-storm began at 12.07 
A flour mill was anroofed, and several dwellings blown down or | p. m. va pe ema ear — was ppg by heavy rain, 
injured by falling trees. 3.34 inches falling from 12.07 to 4.30 p. m., which is in excess 
Saint Paul, Minnesota: heavy thunder-storms, accompanied of any rainfall that has occurred heretofore in this city in such 
by high wind, occurred in various places in Minnesota and | a short time. In many sections the sewers were inadequate 
Dakota on the afternoon of the 15th. At Elkton, Dakota, a| to carry off the water, and cellars were flooded, and consider- 
railroad depot was unroofed and a church was blown from its able property injured. 
foundation. At Larimore, Dakota, a church was also blown TORNADO STUDIES FOR AUGUST, 1886. 
down. A number of frame houses were destroyed and several 
cars blown from the track at Dalton, Minnesota. At the same 
place twenty buildings were unroofed. Farmers also suffered| In the study of tornadoes for the month of August, 1836, it 
considerable loss, their grain where standing being beaten to, has appeared desirable to prepare a chart (number viii) show- 
the ground and that in shock scattered. |ing the relation of tornado centres to areas of barometric mini- 
Bismarck, Dakota: on the 15th, at 4.10 p. m., a thunder-| ma, selecting a day on which the conditions were fairly well 
storm began and continued until 7 p.m. The storm was ac- | shown. 
companied by hail, which fell from 4.23 to4.31p.m., thestones| In this connection it should be remembered that August is 
being the size of marbles; also by high wind from the south- | near the close of the tornado season, especially for the states 
west. At 4.20 p.m, the wind suddenly shifted to the north,|in the Mississippi and Missouri valleys. As determined from 
at the same time increasing in force until at 4.55 p. m. it had| the records of a long series of years, June is the month of 
attained a velocity of forty-eight miles per hour. During the | greatest frequency, August standing sixth on the list, with con- 
storm three houses were unroofed and several fences and sheds | siderably less than half as many storms. 
blown down by the wind, as was also numerous trees and tele-| Considering the tornado season by districts, it may be gen- 
graph poles. erally stated that in the south Atlantic and Gulf states aa 
Davenport, Lowa: on the 15th, at 4.32 p. m., a thunder-storm occur mostly from February 15th to April 15th; west of the 
began, passing over the town from west to east. This storm | Mississippi, from April 15th to June 15th; east of the Missis- 
after passing into Illinois developed intoa tornado. At Cam-|sippi, from June 15th to August 15th; in the middle Atlantic 
bridge, Henry county, Illinois, thirty miles southeast of Dav- states and New England, from July 15th to September 15th. 
enport, a heavy rain and wind storm passed over the town,| On chart number viii, which is the 3 p. m. (eastern time) 
blowing down the steeples of three churches and the town hall. tri-daily weather map of August 16th, the isobars are drawn 
The streets were oy wee with fallen trees and timber from | for every tenth of an inch difference in pressure, and the “A 
houses. Considerable damage was done to crops. _therms for every difference of 10° in temperature. The words 
Hamburg, Berks county, Pennsylvania: on the afternoon of ‘‘ High” and “ Low,” as used on the obaets indicate the cen- 
the 16th a disastrous thunder and hail storm passed over this tres of the regions of highest and lowest pressure, respectively. 
town and vicinity. Very heavy rain fell for two hours, badly The location and direction of progressive movement of the tor- 
washing the Philadelphia and Reading Railroad in several nadoes are shown by the following sign, x x xX x—— >, 
places. The corn and fruit crops were considerably injared by placed upon the chart, and to the southeast of the centre of 
hail. Several barns in the adjacent country were struck by lowest pressure. 
lightning and burned. The tornadoes of August 16th occurred in Wyoming county, 
Cairo, Ilinois: at 9.15 p.m. of the 17th a thunder-storm New York, between the hours of 3.30 and 4 p. m., local time, as 
passed north of this city. Heavy thunder and vivid lightning will be seen by reference to the accompanying table. 
continued during the night, but no rain fell. At Mound City These storms were associated with low-pressure area number 
the storm was quite destructive; a large furniture factory was vi, which was central on the afternoon of the 16th just north 
unroofed and several buildings belonging to the Mound City of Lake Erie; lowest barometer, 29.61, at Toronto, Canada. 
Stave Company were badly damaged. A church, in which ser-| By reference to the chart, number viii, it will be seen that the 
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low-pressure area became extremely elongated to the north-| The storm record for the 16th of Angust was considerably 
east and southwest, with very high temperatures in the latter augmented by occurrences in other sections of the country, 
portion of the elliptical area. In Indian Territory, Kansas, south and west of New York. From the extreme northwestern 
and Missouri, the temperatures ranged from 95° to 104°. A_ portion of West Virginia two heavy cloud-bursts were reported, 
small area of low pressure, 29.70, formed in northern Missouri, together with violent winds, causing much destruction to life 
with fresh to brisk winds and high temperature gradients. and property. In northern Indiana violent local storms occurred 
Over a distance of about three hundred and fifty miles, in a at,or near, Fountaintown, La Porte, Logansport, and Michigan 
line northwest and southeast, the temperature gradient was City. In northern, western, and southern Missouri there were 
35°, with opposing northerly and southerly winds. / heavy winds and rain; also in northern Illinois with hail; in 
Considering the principal area of low pressure, which was | northern and central Ohio, and in extreme southern Michigan. 
north of Lake Erie, we find the contrast in temperature gra-| By reference to the table of thunder-storms it will be seen 
dient, with opposing easterly and westerly winds, to be 28°! that the 16th of August was the great thunder-storm day of 
over a distance of about 280 miles in a line due north and the month, a total of 298 storms being reported from the region 
south. In both cases the temperature gradient was about 7°| embraced by the trough-like depression of low-pressure area 
per geographical mile. This was the result as determined | vi. 
along the line of maximum gradient in both areas of low| By reference to chart number viii it will be seen that the tor- 
pressure, treating them as separate centres of one elongated | nado tracks are located to the southeast of the centre of lowest 
or trough-like depression. The average temperature gradient) pressure, in what has been called the ‘‘ dangerous octant ” of 
for each central area, as determined from four separate meas-| an area of barometric minima. In this case the tornado cen- 
urements, was found to be about 4°.5 per geographical mile in | tres are distant about 180 miles to the southeast. The direction 
the Missouri depression and about 5°.4 per geographical mile of progressive movement of the area of low pressure during the 
in the Lake Erie depression. afternoon of the 16th was about east-northeast, while the pro- 
The normal gradient, as determined from the 3 p. m. (east-| gressive motion of the tornado centres was due northeast, 
ern time) August temperature charts for several years, is| making an angle of about 30° with the former. In the Lake 
found to be about 1°.9 per geographical mile for the region of | Erie depression the tornado centres lay east of the north and 
the Lake Erie depression, and about 0°.94 per geographical | south line of maximum temperature gradient a distance of 
mile for the region of the Missouri depression. From the | about 240 miles. In the Missouri depression the local storm- 
above it is seen that the gradient of the former depression | centres lay south and east of the line of maximum temperature 
was about 3°.5 above the normal, and of the latter about 3°.56| gradient a distance of from 260 to 480 miles. 
above; this makes the temperature gradient in both regions! As has been enunciated in Professional Papers of the Signal 
practically the same, so far as the relation to the normal is| Service number xvi, “Tornado Studies for 1884,” there is a 
concerned ; while in the case of the average temperature gra-| definite portion of an area of low pressure within which the 
dient, the Lake Erie depression was 0°.90 per geographical | conditions for the development of tornadves is most favorable, 
mile higher than the Missouri depression. and that portion is the southeast quadrant. 


Report of tornadoes for the month of August, 1886, by Lieut. J. P. Finley, Signal Corps, U. S. Army, Assistant. 


= = > | | = se sce Soe | 

Battle Creek, Michigan ........... B | 90 BB voces SOVETAL Considerable..| Evening News,” Detroit, Michigan. 

Hartland, Kansas | Evening. ..| Great..... .....| “Evening Star,’’ Washington, D, C. 

Beaudry, Minnesota b.............. 9 '245p.m.. Easterly)............ S@VEFAl Duildings | J. T, Beaudry. 

Near Aberdeen, Dakota........... 11 | Early a. | 4 dwellings, 3 gran- | Considerable... ‘‘Pioneer Press’’ of Saint Paul, Min- 

aries, and 2 barns, | nesota, 

Newburg, Indiana .................. 34 | 2 destroyed | Great............| ‘*Globe-Democrat’’ of Saint Louis, and 

and 1 mill dam- “New York Herald.”’ 
| | aged, | 

Dalton, Albert Lea, and BS | Bet wee 7 | | I barns destroyed | Considerable... G.W. McMillen and “ Daily Globe” and 
Breckenridge, Minnesota. , andtrop. | and many build- | Pioneer Press’’ of Saint Pani, Min- 

m. ings damaged. | nesota. 

La Moure, Fort Abercrombie, 15 6.30p.m.. ese. Funnel 4 Many 2 miles........., Several horses 1 hotel, 4 stores, 7 | Great ........... T. E. Riggan, W. A Ellsworth, J. H,. 
Wild Rice, Hickson, Bramp- dwellings,7barns, | “Ardly, G. W. McMillen, and'W. H. 
ten, and Newark, Dakota.c | tschool, rchurch. Atwater, and “ Daily Globe” of Saint 

| Paul, Minnesota. 

Wyoming, Warsaw, Martins- 16 3.j30to4p. ne. Funnel Several buildings | Considerable... W.E. Cushing and Democrat Review,” 
ville, and Castile, New York.d m. | damaged. | ‘“*Wyoming County Times,” and 

| ‘Western New Yorker,’’ New York. 

Agency, Missouri .................. 17 | 6 p. m...... e. buildings | Thos. B. Best. 

damaged. | 

Buffalo, Cochran's Mills, Co- 2t 5p.m...... MO, HOUSE, CCC Considerable... C. K, Dodd, M. V. Cochran, and Axle 
kato, and Keystone, Minne- | | Jorgenson, 
sota.g 

Enderly, Minnesota h ............. BE MOP | A number of build- | Considerable... Edward Lewis, 

ings damaged. 

Lyons Station, Connersville, 22 3.25to6p. se. Funnel 200 yards...... 1 barn damaged, J. V. Lyons, Kessler, and the post- 
and Quakertown, Indiana, i m. | master at Quakertown, Indiana, 

San Antonio and Comanche, 24 5p.m...... se. Funnel |.......... 4 buildings dam- Aug. Holzapfel, E. N. Wiesendanger, 
Texas. | aged. and newspaper clippings. 


a Funnel-shaped cloud swaying to and fro. 

b Clouds were black, running fast, with little cloud amongst them turning around. 

e Heavy timbers carried long distances ; a two'inch plank was carried through the air and forced through a roof. 

d Two dark clouds were passing each other, one from the sw. and the other from the ne.; as they collided they moved due n. 

¢ In some places the débris showed pressure on ground, in some places straight wind, and in some places a circular effect was shown. 

Jf A small cloud formed in se., and all surrounding clouds seemed to gather to it. It was only about thirty minutes from the time it formed until it struck the ground about one and 
a fourth miles se. of Elmont, moving gin house six inches. 

g A light cloud, with slow motion, coming from the w., with a black cloud below, with tremendous swift motion. 

hk At base of main cloud there arose a dense mass of cloud, in color and appearance like escaped steam from a large engine, which went rushing «. with a speed of eighty miles and 
upward per hour, sweeping everything in ite way. 

i Tornado cloud in commotion, swaying from side to side. 
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Table of miscellaneous meteorological data for August, 1886—Signal Service observations. 
= 
inches Temperature of the air (in degrees Fahrenheit). Winds, 
> Ext & 5 Kxtremes & Daily ranges. & : > velocity. 
New Euglawd -41— 8. 25 me. 1 21316 
61) 29.86 —.05 39:93 30.35 20 29.37 30.99 1.5 $1,698 67.2 47.020 9 9 
Portland 99) 29-85 90 99.44 30.93 5.0 73-7) 4.9] eat 0.24 20,750 mw. 88 mW. 414 220 9 
Boston 20 29.47 20.90 07.7— 1,6 90.427 70.5, 49.323) 59-7 41.1/32. 5.32558. 2.47— 0.94 sw. 40 ne. 35 10 31315 
Block Isiand .. 27 29.9 30.35 20 29.51 20.84 67.2— 1.3 310 3.7 0.38 
Narraganeett Pier. | 6 8 5 8 $22 8.23176 <9 4.56— 1.25 4,167 8. 24 yu 615 10 
20 29.54 20.81 +2 — 2.0 55.914 75.1| 47.522 -5 37.829. 
New Haven | 20.80 2.5 75.6, 49.8 22) 4214p, aw. | ow 17 11, 419 8 
Mid. Atlantic States .8 0.87 2. 68. 8 5131 
New York City...... 29-82 —.05 3.99 30.54 9 990) 2073 71.0— 1.1 $5 6122 4.4 776.8 64.8 1.38— 3.73 5,711 8. 30 mw. 14 6 71301 
ond 2 77-01 35.3 3 65.1139.2 18.9 4 6.9 1984.3, 66.1 3.58— 1.49 5,410 sw. 37, pe. | 
29.94 29.98 30.33 9 29.67 20.67 73-5 1.8 92. 82.0 $8.122 66.633 920.6 § 8.3 772.0 63.2 3-94— 0.5 3,680 nw. a” 30 8 61312 
Washington Olty 106, 29.88 —.06 29.98 30.33 9 29.69 300.64 73- 1.6 92. 027 $37 ne. 44 ne. |24 2 814 3 
Cape Henry 16, 29.97 29.97 30.29 9 29.09 20.60 74.1 2.2 2 67.6.28.216.5)27 6.131 82.1 67.0, 2.76 6, 906 8. 37, ne. 24 10) 617 
Chincoteague... 8 29.98 29.97 30.31 9 29.63 20.68 0.2 ase 65.7 25.025 11.2 782.5 67.3 4-29-4- 0.18 1,816 me. 14 me. 1514) 916 6 
Lynchburg...... 652 29.92 —.04 29.09 30.31 9 29,68 300.03 73.5— 1.8 91.547 54.2 57. 6/24/81.5, 67.910.23-4- 4.58 3,280 ne. 23 n. 13:12 6 
29.97 3030 9 29.69 20.61 74.5— 2,6 92.817 82.7, 04.4 §.0124/81.5) 67. 
path Atlantic States. | 26) ix 
Charlotte 808) 29.18 —.02 25.99 30.26 9 29.68 300.57) 75.1 — 1.2 91.926 85-5 $5 935-925-612 7% 2191217 
12) 29.99 —-O3 29.98 30.31 9 29.61 240.70 75-5— 2.0 *4.3 I 35 $5 7-34—0 15 10,659 ne. 44 me. 241711015 6 
Kitty Hawk 9 29.09 29.98 30.32 9 29.63 240.99 74.9— 1.9 99-517 79-5 95.0 3) 709.724.919.712 2.6)2183.0) 69, 1 
Wilmington 5? 29.94 29.97 30.25 9 29.72 20.53 77.0— 92.812 85-5 70.5 32. ‘Gat. 925 7.0 we. | 7 
Charleston $2 29.95 29.97 30.18 | 9 29.73 300.40 77.4— 3.3 92-013 95.3 69. 2.29— 2.45 2, 515 se. 16 9 814 o 
23.97 90.78 330.42 80.4 — 0.5 93.814 88.8 64.923 24-528.919.212 6.8g081-8 73.7 .25— 0.83 41092 we. | 25, ew. 315715 6 
Florida Powinant — 2, 4 14 
wee = 10 42 79.6 — 0.6 94-4 1 38.7, 07.924 73.1/26.520.2.24 7.4131 81.3, 72.9 4-12— 4.08 4,406 me. 26 me, 2015 71243 
Kastern Gulf States 2. 26 nw, | 318 
Atlanta 1, 129, 28.86 —.03 29.99 30.21 10 29.70 30/0. 51! 0.5 62.021 = 578.7 24) 6. 26.15 
30 29.94 29.93 10 29.70 300.45 50.9 95-6115 9.5| 1176.9 71.2| 3.461 4.670 nw. 28 nw. ag12 221 
35, 29-95 29.95 JO17 10 29.74 300-43 79.9— 0.8 97-015 89-0 07-4 22 ae 42 75.3) 70.7 $-37-+ 1.97 3,172 se. 20 | $11 619 6 
Montgomery ....... 219 29.76 —.04 29.90 29.71 72. | 9 7.3 2.42— 0 3, 280 se. 24) 8. 5 9 
ante oo 5 20 . . . e 
~ 10 299.37 81.4— 0.5 94-716 89.9 67.824) 6.7\3' 77.3, 72.9 3-13) 4,399 23) BW. 
Western (ull States. J £04 1.6 . 
Indianola ........ "Q3-3 65.426. 72.9 32.8:26.0126 12.1 669.4) 68.6 1.32-— 0.71 5.435 8. sw. (12 6) 2/1316 
2 0.37 81.2 1§ 93-3 95.426 72. 932. 
Rio Grande Valley 13.2,1284.8 75.4 3-<S— 1.51 4,768 se 19 8 3 4 2, 920 
: 63 200.42 81.1— 1.8 93.1) 7 91.5, 70-424) 73.827.724.0:24 13. 
Bic Grande 230 30.09 29.70 200.38 85.64 2,1 105.2 7 99.5 73-211 330.028.0119 74.0 3.43) 4,908 
Val. & Tran. 6. 66. o, 2 w. ne. (1710 BI310 
Chattanooga ......... 29.21 29.99 90.22 10 29.72 23-5! 75-5 9.0, 97 aa - 67.8 ne. mn. 7:10 8 
29,01 —.02 30.01 30.24 10 29.77 239-48 74.8 + 0.1 93-2 17 S-7)35- 89 174.01 6-494 3.44) 4,043 nw. | 24] ne. 3131 
$49) —~.04 29.96 30.19 10 29.73 299-49 75.6— 2.5 97-7)17 86. 9.131 9 9-72370.4) 63.8 4-43++ 0.91 3,812 n. Ww. |13/13) 4/18 9 
ttle St) 29.41 —.03 99.97 39020 29.70 299.39 75.3-— 1.0 94-510 53.931 0124,.5 64.5] 4+53 3,227 8. w. 16.93) 
Greencastle 29.05 2997 30.20 19 29.68 290.51 72. 92.5) 16 62.2 6.704 3.42 3,028 ss. 32) nw. 22:13 
Indianapolis ......... 766) 29,19 —.04 29.98 30.21 19 29.69 299-52? 72.9— 1.0 83.2 6s. »- 23.7 8 7.023 72.2 63.5 2-91— 1.17 3,972 e. 44 ne, 2213 5/1412 
335 29.60 — 29.9 30.28 20 29.65 309.02 2.9 89.0129 74.4 4 7 3124.98.6 59.5 4.31 6, $47 sw. 34 Ww. 714 
Rochester ........... 621 29.32 29.907 30.28 19 29.66 160.62 66.8— 2.1 91.429, 79-2 47. 3 9 512143 
99.56 99.97 30.6 99.66 1.6 85-0) 77.8) 4) 7-91473.3 1-30— 2.05 S875 ne. | 7/11/13 
Cleveland 690 29.25 29.97 30.24 19 29.68 299-9 69.5— 0.5 89.529 5 1 6 2 7 61.0 3.78— 0.2 7,312 ew. 36) n. 212,715 
Toledo O51] 30,00 30.29 19 29.68 290-00 69.3)......... 0.96 5,618 sw. 26 sw. 16 9 61510 
@e 29.28 —.04 29.97 3028 19 29.66 0,2 75-3, 3 63.0137.823.5 3 7-021 74. 
Upper lake rege: 3-48— 0.26 w. (313 
—.04 IRIS 30.96 18 29.64 290.62 62.8— 1.9 6.574 3.57 6,105 8. 2 e. (29 6 51412 
Grand Haven........ 620 29.30 —.0§ 29.95 30.25 19 29.63 169.02 0.7 28.5 8 4.522 76.8 55.0 3-25 3-3 5,610 w. 24) Ww. 319 5 917 
Mackinaw City ...... 605 29.29 —.05 29.94 §0.23 19 29.61 290.62 63.6-4 2.4 92.5) 9 7!- 9 6.12075.3 54. 3-7-4 0.60 5,922 nw. 25 w. (2612 716 8 
Marquette O72 29.22 —.05 29.95 30.20 18 29.62 290.62 62.8— 1.7 97.7) 9 3.32478. 2.73— 0.14 5,404 ne sw. 611 14 
Port Haren. 633 290.51 —.02 29, 39.30 19 29.44 390.05 66.4— 1,0 357.127 75-5 4-7 16 4.2 1872.8 é2.5 3- 0.15 5,432 ©. 24, nw. 419 8 
661 29.27 —.04 29.96 30.22 19 29.66 9 6.517 76.3 0.30 6,609 ne 21 8 61510 
Evtreme = | 6 2161 
at Vincent. 5S —.06 29.05 30.23 2 29.62 19°. ° 79. 
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Table of miscellaneous meteorological data for August, 1886—Signal Service observations—Continued. 


inches Temperature of the air (in degrees Fahrenheit). Winds, 
| ‘ | 
Upper Miss, 
Saint Paul............. 831 29.05 —.04| 29.93 30.22 29.69 120.52) 69.64 0.2 94.212) 82.3 42.131 -7 52. 137-0 9-3 2869.8 58.0 2.27 — 1.49 4,842 mw. | 31) W. 8 2/1613 
La Crosse............ 725, 29.20 |—.02| 29.96 30.21 [18 29.72 160.49) 73-0- 2.2 91.327) 82.3 48.8/31 26.2) 8 9.028'79.2 05.9 3.90-f 0.25) 4,405 8. 36, mw. ay 7) 
Davenport... O15) 29.30 29.94 | 30.17 [19 29.66 [290.511 74.44 1.5 85.0 49.2131) 13.017107.0, 61.4 2.07— 1.54 4,582. | 32 8W. 12 910 813 
Dee 849) 29.06 |—.07| 29.93 30.13 |31 29.65 150.48, 70.5-4+- 4.3 101.624 90.1 46,031) 67.055.635.1) 7 14.013/67.2 63.8 1.10 — 3.75, 3,176 Bw. | mW. 12 941 
Dubuque.... 665 29.24 | 29.94 30.18 |19 29.69 |13.0.49) 74-14 2.5 97.421) 85.9 63.8/51.934.0| 8 8.2) 465.3 60.3 0.67\— 3.15 3,261 8. | 18 8. 20 7 14/10 
Keokuk 618, 29.29 |—.06| 29.93 30.13 |19 29.71 100.42 77-14 2.2 99.112 88.1 67.8.45.7 30.1) 8 12,523/64.2 5. 2.81) 5,273 8. | 60 DW. 4210 310/18 
359 29.61 |—.03| 29.97 30.17 |10 29.73 290.44 76.8— 0.9 97.017, 85.8 57.8)31| 69.639.225.7:20 9.6 176.3 67. 0.09) 4,308 s. | 38 mw. 13 10) 2/23) 6 
Springfield ....... 644 29.31 29.97 | 30.19 |19 29.73 290.46 2.5, 99.4 16) 67.245.027.2, 8 7.929109.7 64.7 4.19-F 1.32) 4,006 8. 33 «(1210 11014 
Saint Louis .........., 571 29.34 29.95 30.15 | 9 29.72 290.43 eis 3-3 102,016, 85.5 70.441. 0 26.3 28 10.6.30/59.3| 63.5 2.44— 0.00) 6,945 sw. | 46 12 9 2:19 10 
Missouri Valley. | | | 
| 1,028 28.96 |. 29.96 30.12| 9 29.77 290.32 73.5 97.217) 87-6 54.1/31| 67.9 943-1 31-331 8.6 3171.0) 65.1 4.37) 6, 209 8. | 26 8 10 § 21415 
Leavenworth......... 842) 29.06 |—.09 29.91 30.c9 31 29.70 160.39) 78. 2.7 106.8 16 $2.2)31| 68.554.635.5/24 7.9 307.1, 65.7 0.73/— 2-70, 1,530 8. | 22 8 13 ISS 
113, 28.80 |—-07| 29.95 | 30.17 | 2 29.68 150.49 1.5, 99.024 36.9 43.6)31) 66.9 55.4 30.6124 10.9 3165.0 62.1 2.53— 4,318 s. | aan B 6/12/13 
Valentine 2, 603 27.29 |..-..- 29.92 30.18 [31 29.65 120,53) 71-9 98.522, 85-3 36.9131) 60.1'01.040.32214.1 361.7 55.4 I. | By 304 SW, | 42) 6 512114 
Baron 307 28.55 29.92 30.20 29.65 130.56 2.3 100.323 84.4 33.131) 5§7-967.2 42.9 5.62) 2. Jo 5,749 40 1312) 3/18\10 
1,234, 28.63 29.92 30.18 |18 29.61 130.57, 73-04 1.3) 99.124, 85-0 40 78" 63.2/58.4 34. 124 11.6 (70-4 2.53 4,318) 8. 32 
Northern | | 
Fort Assinaboine 2,690 27.14 |—.04) 29.91 | 39.27 |29 29.61 230.67 68.1-+4 2.8 96.4 83.8 37-6131|  51.5)58.8 48.031 11.8 1145.6, 43.6 0.35— 1.55| 6,855 w. | 42) 29 4 
Fort Benton .........., 2,661) 27. 2 | 29.91 | 30.30 29.61 0.69) 69.84 1.7100.0 7) 88.0 37.9/30) 53.7/02.1 46.9/23 14.9 1144.8) 44.1 0.00— 0.49 2,610 ne. 49 9 3 
Fort Custer ........... 3, 040; 26,82 |— 29.89 | 30.23 [29 29.56 230.66) 71.6-4- 2.2 104.922 89.9 560.267.947.323 18.5 51.5 0.71/— 0.52| 4,155 se. | 32 4 O14)17 
Fort Maginnis ....... 4,340 25.59 «| 29.92 | 30.24 |29, 29.62 '23,0. 65 8+ 3.0 95.4123) 81-1 40.2 23 12.0 1/54.0 47-9 1.79/— 0.02) 3,944 m. | 21 20 6 318/13 
Fort Shaw ............. 3s 550, 20.35 | 29.91 | 30.27 |29 29.63 66.6.4 3.6 84.5 35.5|30 12.4 1154.5 47.3) 0.19)— 0.80 2,517 w. | 27 w 3.4.1 7:23 
«| 4,009, 25.54 |—.04| 29.89 | 90.23 29 29.61 0.62, 68.1 1.4, 95-123, 83-9 47-0131! 55.2/47-540.021 14.8 1145.7) 45.0] 0.03, — 0.82) 5, 38> ww. | 36 sw. 19 1 0} 
Poplar River .. .....| 2,030 27.81 |...... 29.89 | 30.21 |17 29.55 230.65, 103.523, 86.3 35-1/31| 53-7/08.4 48.8 618.0 9149.9 45.1) 0.51/— 0.32 5,967 mn. | 48) 29 
4, 600 25.44 +. Ol) 29.99 | 30.29 | I 29.74 240.55 66.84- 2,0 93.022, 78.1 3>.5/31| 57-454.531-731 7.4 3164.0 53.1) I. 0.26) 1,735 sw. | 17.8 9 
North Platte.......... 2,841, 27.08 — -.04| 29.94 30.20 30 29.68 120.52 73.8-+ 2.2 99.212 86.8 44.730, “63. 33011. 79116168. 6 61.1 53 %, 124 se. 328 8! 014/17 
Middle slope. | | | 
Denver.. 24.81 —-02) 29.88 30.13 | 5| 29.69 150.44 0.8) 94.3/12) 85.2) 48.5/30) 58.3/45.832.6 9)15.931155.9 51.7) 1.62) 0.09) 4,918 | 34m. to) 
Pike's Peak.. — 97 | 30.1 29.83 23/0.33) 40. 2.1 52.1/24 47-3) 29.0/30 35.9/23.1.16.2 18) 5.4 17/31.0' 35.0) 3.18/— 0.80) 7,253 w. | 40 Ww 23| 7 
West Las Animas .. 3, 899 26.06 —.04) 29.87 | 30.18 | 6| 29.65 74-7) 2.5 100.2/12) 91.1) 49.7/30 3014.1 2100.8 55.0 1I.17/— 0.94 4,477 ©. | 36) ne 5| 21415 
T, 334) 28.49 | | 29.91 | 30.12 31) 29.64 1310.42) 9922/25 88.9) 49. 05.2149. 10. 05.3) 2.40 &. 24, 7) 213/16 
Fort Elliott............ 2,650 27.26 —.c8) (29.88 30.04 | 6 29.73 "31 77-24 3.2 98.7/16 89.5) 58.9/31/ 66. 6.38. 931. 0121/03. 9. 62.1| 4.57) t 1.10, 6, 443 se, | 40 nw. 6 3 622 
Southern slope. 
Port Bill ... .. ....... I, 200 28.73 —.03| 29.93 | 30.07 |10| 29.78 |2gjo. 82.6) 3.2 104.0116 62.0131, 71.3)42.034.016| 9.921/55.5 63.0 o. 6, 8. 27| 8 16) 7) 2/13|16 
Abilene... 745, 28-18 | | 29.92 | 30.07 29.74 21/0. 82.1) 100.7) 3) 93-5} 67.0/28) 73.0)33.7 25.5 3/11.121/00.8 65.6) 2.0, 8. 48 se. a1] 8 310/18 
Fort Davis.. 4,928, 25.23 29.91 | 30.07 |10 29.80 20/0. st 3-8 8 O} 99-4) 65.1/37. 1133-1, 51.7 I. — 3 313 me. | gr ne. a9 7) 313/15 
Fort Stanton.......... 6, 190, 24.06 |........| 29.86 | "30.06 | "6 29.64 22/0.42 78.9 55.8137. 8.1)22\71.2 54.7 3,265 nw. | 22) se 212) 21415 
El Paso .. By 764, 26 25 29.87 | 30.02 | 6 29.71 13/0. +31 97-5, 65.11/31) 69.6/39.3/3€. 6 12/20, 8 2/55. 7 61.9) I. o. 43 3,464 @. 28 n, 
Santa 7,026 23-40 29.99 | 30.14 | 1) 29.80 |13\0.34 9| 77-S| §6.6/35.0,26.5 3.23/01. 4 $0.1 1 4,268 ©. 28} n. | g18 214\15 
Fort Apache .......... 5,026, 25-09 02) 29.95 | 30.14 | | 2975 22/0. 26 +0} 9} 38.9) 53.3)30| 60.2143. 7 2/64. 4 57+3 0.01) 4,251 “ew 14 3 4 
Fort 4,910 25-25 | 29-92 30.08 | 29.75 210. .2| 9 88.6 58.5/14) 66.2)39. 7:30. 34 i4. -3)27/65.8 or 3. 0.07 5187 ne. | 44) 14 i "1 23) 
Fort Thomas*....... 2,710, 27-16 «| 29.80 29.98, 6 293.59 17/0~ a 2) 61.9) 8} 70.246, ais. 60.2) 4.02) I 61 31359 w. 32, 8 ‘lng 12 
Prescott... ...... 29.92 30.09 29.70 | 2210. "92. 83.9) “6r. 637. 12. 15/06. 1.33) 3,829) 
San Carlos ... 86 . 110,8)10, 103.0, 65.013, 72.545. 
Tuma... 141 29.64 - 29.75 | 29.95 6 29.55 40 1116/21 102.2) 74. 7 IS 79.5 36.933-0 2011. 9) sr. 9 73.0 2. 1.91 4,778), 8. 34 14 6 
Mid le plateau. 
Fort Bidwell ......... 25.39 «| 29.93 | 30.13 26 29.80 23/0. gt.9! 4 84.9 44.522) 53.047.4 42. o22\21. 0130128. 3,404 Ww. 22) w. |a3 5\26 
Winnemucca.. 25.59 .0o 30.05 26 29.62 22/0.43) 90.3) 42.826 53.253,948.72226.9122 20.0 26.0 trace — 0.09 sw. | 25) w. 4 0 5 
Frisco ....... 23-99 | 29.80 | 29.92 7 29.63 23)0.29) 80.6) 51.531) 61.8. 36.8.25.B) 1)12.0/27 46.6) 46.1) 6,234) SW. | 368. 10/14 
Salt Lake City ...... 4,348 25-63 —.02 29.86 | 29.98 29 29.67 23/0.32 88.7 55.239 63.543.931.4 66.6 3,210) 8. 26, mw. | 8) 
Montrose. 5, 780 24.30 |...... 29.86 | 29.98 29,68 23/0.31 6} 1} 86.1) 47.030 §7.1145.637-8 118.319 51.8! 48.5) 1. 38). 4,281) | 22) 8. 
Fort Bridger......... 6,643 23-61 ........ 29.97 | 30.14 | 8 29.78 31/0.36 -4/22| 78.5 30.830 49.4.49.6.40.7 13.2) 7,60. 47-4 4y S49) | 32) w. 8 914 
Northern plateau. | | | | 
Boisé City ..... | 39.86 30.04 29 22/0 39 97-5} 6| 90-1 48.522 55.3 49. $22 19. 3°. 9) 43.5 trace|— 0.09 2, 348 19 © 526 
Spokane Falls........ 1,909 27.90 . 30.c7, 26 29.66 | 6 68.5-+ 1.2 95.6) 6 83.1 4s. 16 53. 7 50.1 42. 819 19. $0. 3) 0. 0.04 3; 096 w. | 250 3| 3/27 
. Pac, coast region. } | 
Fort Canby ..... 29.81 —.02 30.00 | 30.17 29.82 23). 69.4 29) 63.7, 54-7 3 $6.414.711 699 3.4 773. 7 $0.6] 1.07 6,089 8W. | 42) BW. 6 
36 29.95 - ~.04 29.99 ‘30. 24 25 ‘29.78 22/0. 44 63 86.0) 5 79-5 44.626 51.741. 430. 1 17 112075. 54.8) 0.42\— 0.34 2,525 n. | 16) 8 4) 510/16 
Port Angeles.. 14 29.96 29.98 | 30.24 25 29.74 2110.50 55. 77+3 30, 65-3 43-526 48. 9.1|12 87.0 0.88). 8. | 20) w. | 6 4/14/13 
Pysht....... 50. 76.029) 64.9 4 48.53 . ool Te 
Tatoosh Is 86 29.88 29.98 30.24 25 29.72. a10. ‘st 67.330, 61.8 48.7 $2. “615. 7:39 2 992. 4. se. |'28) ne ‘a Il 9 9/13 
Portland... 80 29.87 —.07 29.96 | 30.18 25 29.76 2210.42 66. 89.6 3) 79.8 48.225 55-341.433- 610. 0119 67. 6 0.0 nw, | 8, |22| 
—.0§ 29.98 | 30.14 25 29.82 22/0.31 66. 93-8, 5, 81-8 46.1 9 §2.347.7\41.229 9.7.31 gtr nw. | 13) nw. 0 11020 
29.91 | $0.11 26 29.71 22/0.40 73-9. 100.0 6| 88.2 54.322 61.645.734.5 17 16.3)1234-6| 42.4) | 20) 8 12| 1/30 
29.89 | 30.30 1) 29.49 200.81) 57.8... 72.0, 8, 63.1 42.028 51.830.020.5 8 5.0/1681.3 4,881) sw. | 32) nw. 0 
Mid. Pac. coast reg. | | 
Cape Mendocino..... 637 29.28 —0.3 29.95 | 30.05 | 8 29.85 26)0.20 2.0 71.0.27\ 63.8 46.5 3  51.924.5 22.5 4 7-9)1385.7| 52.2) 0. 26|— 0,03 12,602 42) n 14/16 
Red Binff .............. 342 29.49 —.04 29.82 29.94 9 29.69 12)0.2 1.5 0.7|103.8| 4, 95.9 57.231 65.4 46.637.128 22.5\3032.6| 46. trace|— 0.04) 3,718 8. 16 | 11 0 o 328 
Sacramento ........ 29.78 —.03 29.83 | 6 29.70 10. 71.6— 0,4:102.0 90.4 53.221 58.4 48.842. 0/30 57.8, 54.8) 0.00} trace 4,233 8. 18 aw. | 6) o| 031 
San Francisco........ 60 29.86 —.02 29.91 | 6 29.76 1/0. 58.5\— 0.1 84.626) 68.7 48 4 4 §2.036.226.5.28 8.5/1682.1| 52.5)trace|— 0.01 8,790 w. © 
8. Pac. coast r | 
Los Angeles............ 29.53 —.02 29.86 | 30.04 2970 21/0. oa 71. 1.9 98 110, 89.1) 53.723, 60.1 44.436.7 38 -8|16.77.2| 63.4, 0.21\-4- 0.21 3,760 w. w. agit | 2) 
San Diego.............. pat —.02 29.86 | 30.00 | 6 29.73 10.27 70.5-- 1.5 77-5 61.425 65.521.115.71 2/3079. 4 63. 4 trace|— 0,20 4, 031 nw, | 18) nw. |20)0 | 2)17\12 
| 
* Record for 30 days. T 30.2, record for 30 days. 
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COTTON REGION REPORTS. 

In the following table are given the means of the maximum 
and minimum temperatures and the average rainfall for the 
cotton districts during the month of August. For the purpose 
of comparison, the averages for these districts during the four 
preceding years are also given. The rainfall, as compared with 
the averages of four years, is excessive in the districts of Wil- 
mington, Memphis, Montgomery, Augusta, and Mobile; it is 
about normal in the districts of Atlanta and Galveston; in 
the other districts it is deficient. The mean of the minimum 
temperatures is above the average in all districts; the mean 
of the maximam temperatare shows only slight departures 
from the normal. 

Temperature and rainfall data for the cotton districts, August. 


Rainfall. Temperature, 

Maximum, Minimum. 

Ext 

New Orleans... 4.15 2.69) 1.46 92.7) 1.6 71,2! 71.4 0.2 102 
Savannah 5.74 5.24 — 20.50 90.8 90.7 71.3 | 72.4 106 
Charleston 7.30 4.16) — 3.14 8.6 88.8) — 0.8 69.0 | 69.5 0.5 43 
Atlanta 440 4.52 —0.0 8.9 88.4 67.4 | 6.9 1.5 100 57 
Wilmington 4-25 | 7.42 3.17 87.4) 67.3 | 08.7 1.4 100 | 55 
Memphis......... 2.04 43.89 1.25 88.6 8.2 + 0.6 66.0 / 68.2 2.2 102 44 
Galveston ..... 2.52 2.59 0.27 9.0 1.0 70.5 | 73.1 2.6 55 
Vicksburg 2.92) 0.81 92.4) 1.6 69.1 | 71.6 too)! 61 
Montgomery 3. 4.57 +#+ 1.23 90.4 90.2 0.2 68.2 | 69.7 1.5 104 52 
Angusta 3.5% 4.52 +°.7!1 9.2 — 1.3 67.9 | %.3 1.4 101 58 
Little Rock 2.45 2.05| — 0.40 9.7 92.7 + 2.0 65.7 | 68.9 3.2 mr 49 
2.95 3:44) 0.49 92.2 91.2) — 1.0 69.4 70.3 0.9 14) 60 

NAVIGATION. 


STAGE OF WATER IN RIVERS. 
In the following table are shown the danger-points at the 
various river stations; the highest and lowest depths for August, 
1886, with the dates of occurrence, and the monthly ranges: 


Heights of rivers above low-water mark, August, 1886. 
[ Bapressed in feet and tenths.) 


§ Highest water, Lowest water. 
<= & 
«AG Date. Height. Date. Height.) 
} 
Red River 
Shreveport, 29.9 17, 18 3-3 —o.8 4.1 
Arkansas River 
Fort Smith, 22.0 9 13.7 3 2.7) 11,0 
Missouri River j 
Yankton, 24.0 5,6 20,1 29, 30, 31 18.1 2.0 
18.0 11, 12, 13 9.2 3 8.0; 1.2 
Leaven Worth, 20,0 9.8 30, 31 7.0 | 2.8 
M River | 
Saint Paul, Minnesota. 4.5 2,23 15 | 1.2 1.3 
La Crosse, Wieconeit.......cccc.eserees 24.0 27 4.6 14,15, 18, 19 2.3| 23 
Dubuque, ee 16.0 3 4.6 16, 17, 18, 2.0 2.6 
21, 22, 23 
Davenport, .......... | 1§.0 3! 2 4 17 to 27 | 
Keokuk, lowe cee cecccsnsqccooeel 14.0 | 4 2 21, 22, 23, 1.0 | 1.6 
26, 27 | 
Saint Louis, Missouri ................ 32.0 18 31 | 6.3 | 3.0 
Memphis Ten neseee..........« 2 10.0 23, 24 7.5 | 2.2 
Vickeborg, Mississippi .................. 41.0 1 28 5.6 
New Orleans, Louisiana... 13.0 4. 16, 31 | 3.2 1.6 
Ohie River 
Pittsburg, Pennsylvania ............... 22.0 7.7 3o 7.4 
Cincinnati, Ohio. §0.0 24 13.7 7.0; 6. 
Louteville, Kentucky ...... 25.0 19 7-3 17 4-5 
Cumberland Hirer | 
Nashville, Tennessee 40.0 7 10.9 2.7) 8.2 
Tennessr- Riecer 
Chattanooga, Tennessee ................ 33.0 8 7.2 35] 3.6 
momgahela River | | 
Pitteburg, Poonsylvania 29.0 18 7-7 30; 7.4 
Nicer 
Augusta, Georgia 3.0 20 11.4 24 7.1 4-3 
Mobile River 
Mobile, Alabama. «(18.4 7| 16.7 1.7 
Sacramento River 
Red California 1 to le 2.0 3 0.6 t.4 
Sacramento, California . ee 1 10.0 27 to 30 | 8.2 1.8 
Willamette River 
Portland, Oregon I 7-5 27 2.6 4.9 
Colerede River 


Yuma, Arizone 27 16.8 4 16,1 0.7 | 


“| at 8.26 by the same. The moments of brightening and display 


FLOODS. 


_ Yuma, Arizona: on the Ist light rain fell during the greater 
_partof the day. The wind which at7 a. m. was blowing gently 


from the south backed to the southeast and increased in force 
until at 12.15 p. m. it attained a velocity of thirty-four miles 
per hour. Seventy-five miles west of Yuma the rain was 
heavy, causing a washout on the Southern Pacific Railroad 


and delaying trains. On the 15th a thunder-storm began at 


10.55 a. m. and continued until 4.30 p.m. During this storm 
1.57 inches of rain fell, 0.80 inch falling in twenty minutes, 
from 2.40 to 3 p. m.; this is the largest rainfall that has 
occurred since the Signal Service station was established here 
(1876). The track of the Southern Pacific Railroad was washed 
out both east and west of Yuma, causing an entire suspension of 
traffic for several days. On the 27th heavy rain fell in the 
‘mountains east of Yuma, producing floods and destructive 
washouts which delayed trains. 
_ Colorado Springs, Colorado: at 3 p. m. of the Ist very dark 
and threatening clouds were noticed hanging over the country 
‘north of the town, some of these were similar to tornado clouds, 
‘being funnel-shaped. Shortly after 3 p.m. very heavy rains set 
in and being confined within the narrow valley of Monument 
| Creek caused a sudden and destructive freshet. At 6 p. m. 
‘the flood suddenly poured into the town, carrying away fences 
| bridges, and several buildings. Along Monument Creek and 
| Shook’s Run thousands of dollars worth of property in bridges 
and roads were destroyed. The storm was accompanied by 
unusually heavy hail; above the town on the following day 
hail still covered the ground to a depth of four inches on an 
average, in some places it had drifted four feet deep. Large 
patches of hail from one to three feet deep were deposited alon 
the track of the flood. Trees were denuded of leaves and small 
branches as well as considerable bark. 

Little Rock, Arkansas: during the afternoon and night of 
the Ist a severe thunder-storm prevailed, beginning at 4.40 p. 
m., With moderately heavy rain until 8.50 p. m.; at this time 
very heavy rain set in, and in one hour and ten minutes 2.60 
inches had fallen. In consequence of this unusually large rain- 
fall the streets were flooded and property was damaged to the 


~ extent of $25,000. Many stores on Main street were filled with 


water to the depth of eighteen inches. 
HIGH TIDES. 
Smithville, North Carolina, 26th, 27th, 28th; Cedar Keys, 
Florida, 18th. 
ATMOSPHERIC ELECTRICITY. 
AURORAS. 


Mount Washington, New Hampshire: at 8.08 p. m. of the 23d 
an auroral light was observed in the northwest and north. 
Stratus clouds were banked in the north, obscuring the arch; 
from behind the clouds bright streamers rose to an altitude of 80°, 
converging near the zenith. At8.15 p.m. a bright band of light 
elliptical in form, extended across the sky. This band moved 
slowly across the zenith at 8.32 p. m., after which it began to 
fade, and disappeared at 9.10 p.m. The aurora proper rapidly 
increased in brilliancy and extent, at 9.10 p. m. extending from 
west-northwest to east 10° north. The streamers were unusu- 
ally narrow but clearly defined and very brilliant. At the 
time of maximum brilliancy, 9.10 p. m., a lateral motion from 
west to east was seen. The aurora disappeared at 1.30 a. m. 
of the 24th. 

Washington City: a fine aurora was visible during the even- 
ing of the 23d. The first light noted was at 8.15 p. m., and 
consisted of a patch of greenish light in the north-northeast, 
near the horizon. This light seemed to spread east and west, 
‘in a few minutes the horizon, 30° either side of north, was il- 

luminated by the light. The highest point above the horizon 
/was not more than 15°. At 8.22 p. m. there was a sudden 
_ brightening, the light forming an arch, and was accompanied 
by streamers, which, in some instances, reached an altitude 
of 45°. This appearance gradually died away, to be succeeded 
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of streamers were 8.32, 8.40, and 8.43 p. m. at 8.48 the ap-| 
pearance was quite faint, and at 8.53 p. m. all had vanished | 
except a hazy spot in the north-northwest. 
of light again appeared fully as bright as before, but there 
were no streamers up to 9.20 p. m., when the observer ceased 
to watch the display. 
the fact that the streamers started from below the arch; not. 


only were they seen to start below the arch but their path across | 


it was distinetly seen. This would seem to indicate that they | 


At 9.03 the arch | 


The most important point to be noted is | 


leech was seen, at an altitude of 50°, alouts advancing boward 
the zenith. The aurora disappeared at 11.47 p. m. 

Auroral displays were also observed during the month, as 
follows: 

2d.—Embarras, Wisconsin. 

4th.—Vevay, Indiana; Parkersburg, West Virginia. 

5th.—Vevay, Indiana. 

7th.—Webster, Dakota; Poplar River, Montana. 

1lth.—Fort Totten, Dakota; Heath, Massachusetts; Egg 


were independent of the arch. The streamers seemed to con- Harbor City, New Jersey. 


verge to a point beneath the horizon. 

Beverly, Burlington county, New Jersey: an aurora was 
visible from 7.30 to 9 p. m. of the 23d. It first appeared as a 
pink glow, afterwards as a low white arch. 
narrow white streamers appeared. The arch disappeared at. 
8.50 p. m., leaving only a white glow in the northeast. 

New York City: 
illuminating the northern horizon. 
shape of a well-defined arch, covering about 100° of azimuth. 


At times the light became quite brilliant, with streamers shoot-| 
ing upward and outward, giving the display the appearance of. 


a blazing fan. 

Bancroft, Kossuth county, Iowa: an auroral display com- 
menced at 8.10 p. m. of the 23d and continued, with varying 
degrees of brightness, until 11 p.m. It consisted of a bright 
arch, with rapidly changing streamers darting from the upper 
surface. 

Gardiner, Kennebec county, Maine: brilliant auroral stream- 
ers were seen flashing from above a dark cloud at 9 p. m. of 
the 23d. At 10 p. m. the streamers had coalesced and the dis- 
play resembled moonlight. 

Winnemucca, Nevada: a faint aurora was visible for about 
two hours during the evening of the 23d. It was first seen 
about 8 p.m. and disapp ed at about 10 p.m. The light) 
faded away so gradually that it was scarcely possible to note 
the exact minute of its disappearance. The display was 
brightest at a few minutes after 9 p. m., though at no time 
was it very brilliant. Its first appearance was in the form of 
a yellow glow in the northern horizon, which became more dis- 
tinct as the twilight faded and the sky became darker. 
presented the appearance of an irregular arch of yellow light. 
At times a greenish tint could be observed near the upper edge 


of the arch. The azimuth of the western extremity was 155° | 
The degree of bril- 
lianey varied at times, but there were no flashes of light, nor | 


and of the eastern 215°; altitude, 15°. 


any motion of the arch, except that in disappearing the size 


of the arch diminished, seeming to sink down and finally dis- | 


appear below the horizon. 
Duluth, Minnesota: an aurora was observed from 9.30 p. m. 


of the 23d until daylight of the 24th. The aurora as first seen | 


consisted of pale yellow light extending from azimuth 95° to 
260°. At 10.30 p. m. it had gradually assumed the form of an 
arch, which extended from azimuth 110° to 255°, with an alti- 
tude of 30°. Streamers appeared at 10.45 p. m., and continued | 
to increase in size and number until 11.15, when the display 
was quite brilliant. 

Fort Buford, Dakota: a fine auroral display commenced at 
10.25 p. m. of the 23d. It first appeared as two brilliant white 
arches of light extending from northwest to east. The height 
of the upper arch was about 25°. The lowerarch was bounded 
beneath by a very dark segment through which the stars were 
dimly seen. 
were formed, the fourth extending nearly to the zenith. At 
this time the eastern extremities of the arches began to break 
into yellow streamers which shot up like flames to a height of 
30°. At 11.30 p. m. the western sides of the arches were per- 
fect, while the eastern ends assumed the form of a large white 
curtain swayed by the wind. The display faded from view 
shortly before midnight. 

La Crosse, Wisconsin: a red auroral light was noticed at 
9.20 p. m. of the 23d in the northern sky. At 9.45 p. m.a 
pale white arch had formed. Shortly after 11 p. m. a second 


At 8.40 p. m. three, 


‘and Southington, Connecticut ; 


It then | 


At 11 p. m. a third, and part of a fourth arch | 


chosen for 7h.00. 
‘month, nearly every storm is in the southeast quadrant of the 


12th.—Eastport, Maine; Palermo, New York. 

13th.—Fort Totten, Dakota; Mackinaw City, 
Duluth, Minnesota. 

14th. -_Fastport, Maine; Mackinaw City, Michigan. 

16th. —Westborough, Massac husetts. 

17th.—Fort Totten, Dakota; Mackinaw City, 


Michigan ; 


Michigan ; 


an aurora was seen at 8 p. m. of the 23d, Newport, Vermont. 
The light appeared in the | 


20th.—Orono, Maine; Berlin Mills, New Hampshire; New- 
“port, Vermont. 

21st.—Lunenburg, Vermont. 

22d.—Block Island, Rhode Island. 

23d.—New Haven, New London, Hartford, North Colebrook, 
Webster and Fort Totten, 
Dakota; Riley, Illinois; Fort Madison, Independence, Man.- 
chester, and Monticello, lowa; Allison, Kansas; Eastport, 


‘Portland, Bar Harbor, and Orouo, Maine; Woodstock, Mary- 
land; Blue Hill Observatory, Cambridge, Boston, Fall River, 


Milton, Princeton, Somerset, and Westborough, Massa- 
chusetts; Grand Haven, Mackinaw City, and Traverse City, 
Michigan; Moorhead, Minnesota; Poplar River, Montana; 
Valentine, Nebraska; Nashua, New Hampshire; Beverly, 
Clayton, Dover, Moorestown, and Upper Mountclair, New 
Jersey; Albany, Cooperstown, Factoryville, Mountainville, 
and Setauket, New York; Bethlehem, Catawissa, Dyberry, 
‘and Wellsborough, Pennsylvania; Variety Mills, Virginia: 
Fort Spokane, Washington Territory; Manitowoe and Prairie 
du Chien, Wisconsin. 

24th.—New London, Connecticut; 
Mills, Vermont. 

25th.—Pekin, Illinois. 

26th.—Pekin, Illinois; Atlantic City, New Jersey; New- 
port, Vermont. 

27th.—Windsor, Illinois. 


THUNDER-STORMS OF AUGUST, 1886. 
[By Jr. Prof. H. A. Hazen.) 


During August there were received from voluntary observers 
631 reports of distinct storms; from Signal Service observers 
337; and from special thunder-storm observers 1,884, making 
a total of 2,852, or 470 more than during June, and 144 more 
than during July. The distribution by states and districts will 
be seen in the accompanying table. This table does not give 
‘an idea of the relative frequency in the different states, as 
some have many more observers than others, but it will serve 
for comparison with similar tables in previous months. The 
days of greatest number were Ist, 219; 11th, 203; i2th, 
238; 13th, 273; and 16th, 298; and of least number, were 2d, 
19; 3d, 12; 7th, 14; 19th, 17; 20th, 18; 24th, 6; 25th, 17; 
26th, 13; and 3lst, 18. It will be seen that there were two 
well-marked periods of thunder-storm activity, from the 11th 
to 17th, and from the 27th to 30th. On the 16th the conditions 
were specially interesting, it being the hottest day of the 
month, the temperature rising to 104° in the afternoon. On 
this date there were the most storms of any day, and some idea 
of the conditions on this date may be gleaned from chart ix. 
Most all the storms on this date occurred before noon, hence 
the map of isobars, isotherms, and wind-directions has been 
It will be seen that, as in the previous 


Lunenburg and Post 


low area. This chart is specially interesting as showing the 


conditions ushering in the tornadoes of the afternoon of this 
date, elsewhere described in detail. 


6. 
or 
ly 
Ss 
a 
ut 
is 
d 
of 
e 
e 
k 
y 
t 
it 

| 
_| 
h 

| 


AUGUST, 1886. 


230 MONTHLY WEATHER REVIEW. 


Thunder-storms by districts, August, 1886. 


District State 18. 19. | 20. | 21. | 22. | 23. | 24. 25. 27. 28. 29. 30. | 31. 
| | | 
Conpercticat ..... 4 
Maine 10 
Mareachusctte . 29 
I 4 New Hampehire. 6 
79 
Total | 
| Indiana 
Kentacky 
| (Pie 
| Tennessee ..... | 
Total 
Grand total..... 219 19 | 12 a7. 8a 10) 14 | 36 | 39 47 203 238 273 182 [106 17 | 18 | 75 24 | 617 13 | 67 \137 (177 | 70 | 18 | 2,852 


CHART OF ELECTROMETER READINGS. 
[By Prof. T. C. Assistant. ] 


Observations have been made during the month of August, 
as usual, at all stations. 

At Boston, Massachusetts, negative indications occurred on 
the following dates: Ist, 3d, 4th, 5th, 9th, 12th, 14th, 16th, 
25th, and 30th. Rain occurred during night of lst; afternoon 
of 3d; during night of Sth; during night of 7th; during after- 
noon of 12th; morning of 14th; and afternoon of 30th. The 
morning of the 25th was cloudy and threatening. The only 
date during the month on which rainfall was not accompanied 
or preceded by negative indications was August 7th. This was 
a foggy and damp day with fresh east winds, and was charac- 
terized by unusually high positive potentials. 

At Ithaca, New York (Cornell University), negative values 
oceurred on the Ist during thunder-storm; on the 3d, following 
rain; on the 2d; on the Sth, preceding rain several hours; on 
the 7th, following rain; on 16th, preceding rain; and on 17th, 
unaccompanied by rain. A very severe thunder-storm occurred 
on the evening of the 11th, not preceded by any unusual indi- 
cation. A severe thunder-storm occurred on the 16th in which 
the indications were throughout positive, ranging from 152 to 
2,625 volta. 

The first diagram of chart vi represents a series of mean 
values for that part of the day between 9 a. m. and 3 p. m., 
obtained in the following way: All dates of thunder-storms 
and abnormal variations are omitted in this discussion of mean 
values, as it is evident that the great values obtained at these 
times would either masque or distort the diurnal variation due 
to more regular causes. Groups of five days are taken, and 
the mean of each of the four daily observations determined. 
This, in the case of Washington City, is represented by the 
line numbered 1; the mean observations made on June 29th, 
30th, July 3d, 4th, and Sth; intervening dates being omitted 
for the reasons above stated. The mean values for the 9 and 
ll a. m., 1 p. m., 3 p. m. observations were, 138, 126, 138, and 


114 volts, respectively. Similarly for the 6th, 7th, 8th, 10th, 
and 16th, the curve numbered 2 represents the mean values 
92, 95, 100, and 91 volts. For the 17th, 18th, 20th, 22d, and 
24th, curve numbered 3 represents 75, 91, 102, and 109 volts; 
and for the 26th, 27th, 28th, and August 4th and 5th, curve 
numbered 4 represents 78, 90, 99.6, and 107 volts. The mean 
of these values, in turn, is represented by the dark-lined curve 
uumbered 5. The values are 76.6, 80.4, 85.0, and 84.0; or, for 
this time and locality, the curve seems to show a steady rise 
during the forenoon, reaching a maximum about the early part 
of the afternoon. 

The second diagram on chart vi. represents a like determin- 
tion for Boston, Massachusetts. Observations are made here 
at the Massachusetts Institute of Technology, and for many 
reasons we ought not anticipate any striking correspondence. 
Curve number 1 represents the mean of the observations made 
on June 29-30th, July Ist, 2d, 3d, giving as values—minus 8.9, 
minus 11.9, minus 7.6, and plus 18.3. From the 4th to the 8th, 
inclusive, the values are throughout on the negative side, 13.7, 
12.8, 16.9,and 15.4. From the 9th to 13th, inclusive, the values 
are positive, 9.6, 7.8, 6.3, and 6.2, represented by curve num- 
bered 3. Curve numbered 4 gives the values from the 14th to 
the 18th, inclusive, viz., 5, 10, 26.2, 14.2; curve numbered 5, the 
values from the 18th to the 23d, 65.5, 90.7, 128.2, and 125.1, 
and curve numbered 6, the values of the 24th, 25th, 26th, 27th, 
and 29th, minus 1.3; plus 43.8, 44.5, 54.3. The mean for the 
month is represented by the curve numbered 7, representiu 
the following mean values for the four observations at 9 cal 
ll a. m. and 1 and 3 p. m., 9.4, 21.3, 29.6, 33.8, respect- 
ively. 

The third portion of the first diagram of chart vi gives 
the values, obtained in the same way, for New Haven, Con- 
necticut. From June 24—29th, the mean values are 9.4, 8.2, 9.0, 

and 8.6; from June 30th to July 5th, 11.6, 15.8, 8.6, 8.8; from 
July 6th to 10th, represented by curve numbered 3, 9.4, 15.4 
8.6, 9.0, from July 12th to 17th, represented by curve numbered 
4, 12.0, 7.0, 5.8, 12.0, and from 19th to 24th, omitting the 21st, 
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9.6, 9.4, 7.0, and 8.4. The total mean for the month, repre-| : ; 
. sented by curve 6, 10.4, 11.1, 7.8, and 9.3. | Time. Volts. Remarks. 
The second diagram of chart vi represents the potential 
. variations at Boston, Massachusetts, during the passage of a PM Plus Vinus 
4 light thunder-storm, about four miles to the southwest of the) jy 
9 place of observation, August 3d, 1886. 3.20 00 962 
~ The following is abstracted from the observer’s report : | 3.21 00 945 
4 | 3.22 00 955 Thunder heard. 
9 | 3.28 00 965 Continuous ramble. 
" Time. | Volts. | Remarks. Time. — Volts. | Remarks. | 3.24 00 965 Another storm in west; very distant, but com- 
ing towards station. 
° | 3.25 00 950 
a P.M. | P. M. | 8.26 00 945 
1.00......... 20 Storm in sw.; 2.08........ 85 | 8.27 00 1005 Loud thunder. 
5 | wind from sw. | 2.10......... 4-105 | 3.28 00 980 
1,02... + 40. + 60> | 3.29 00 977 
1.04... + 10° 2.14........, 55 | 3.80 00 1000 Storm in southwest. 
2 1.06... — 8 Brisk; weather 2.16........ + 45 | 3.31 00 Rain commenced. 
fair at Boston. | 2.18......... 50) | 3.32 00 1010 
20 2.20 65 | 3.83 00 1250 
4 1.10........6, 15 2.22 55 | 8.34 00 Off scale negative. 
1.12......... 40 + 34 | | 8.39 00 600 
1.14..........| 50 2.26 ........) 58 | | 3.40 00 900 7500(?) Sudden oscillation of needle. 
6 1.16.........| 52 2.28 ........| 65 | 3.41 00 Thunder heard. 
61 2.30........| 40 | | 3.42 20 Thunder heard. 
2 1.22........... — 88 + 75 | | 900 
= 1.24......... 4 75 | Cloud passing | 2.36........ + 55 | | 8.48 10 to 
overhead. 2.88 ......2. + 55 7500(?) 
8 1.26.........| --114 | 45 | 3.48 30 Thunder heard. 
140 2.42 20 | | 3000 
1.30......... 4-168 2.44.0... 5) 3.43 55 6300 > Needle swinging. 
7 4-151 | 2.46 — 25 | Heav clouds| 7500 
80 overhead. 3.44 10 
° 1.36......... 4 40 2.48 ........, — 17 | 3.45 00 Off scale negative. 
7 1.38......... 40 — 20 | | 3.46 00 1200 
9 1.40.........., 48 — 20 | | 3.47 00 900 | 
5 1,42..........| 40 — 2) 3.48 15 1200 2100 
= 1.44.......0 - 10 2.56........ 4+ 10 | Verylight rainbe-| 3.48 30 Thunder heard. 
2 1.46..........| — 41 gan 2.56, ended | 3.49 00 Wind in gusts. 
ns 1.48..........| + 37 | 2.57 p. m. 3.50 00 00 | Heavy rain. 
| 35 — Rainfromasingle| 3.50 55 2400 
50 | eloud. 3.51 20 1800 
48 | $.00........ —120 8.51 50 Thunder heard. 
1 1.56........«, 30 $.02........] — 60 | 3.52 00 900 
25 8.04 15 | Light rain. 3.53 00 300 High wind and rain. 
e 2.00..........| ++ 20 3.06 15 | Rain ended. 3.58 30 00 A lull in storm. 
10 8.08 ........ 15 | 3.54 00 900 
2.04......... 4 60 + 15 Clear; .2 cum, | 3.55 00 600 | Wind in gusts. 
2.06... . — 20 | strat. clouds. 3.55 55 { “aa || Heavy rain. 
(The j a di 8.56 15 2100 | } Heavier rain 
t The third diagram of chart number vi represents the con-| 
ditions observed at Ithaca, New York, during passage of a) 3.57 15 600 3900 
1 thunder-storm. The values obtained at this station, owing to} 3.58 00 { as \ Wind southwest; heavy wind and rain. 
> the altitude of the place and the exposure, are always greatly 8.69 00 900 | 
in excess of those obtained elsewhere. 4.00 00 ~~ | 9800 
d The following table is abridged from the observer’s report of 4.00 07 1500 
“ special observations made during the storm of August 1, 1886: = 25 Em Thunder heard. 
> : 4.02 00 1200 
. Time. | Volts. Remarks. 4.08 00 2100 
S$ 4.03 27 | Thunder heard. 
P. M. Plus. Minus. | 4.04 00 { 2100 
P 2.58 00 | First thunder heard; wind, southwest brisk;| ~ 900 
D storm west of station, moving north. 4.05 00 3000 
*] 3.03 00 265 4.06 00 1500 | 
8.04 00 220 4.07 00, 
| 3.05 00 140 | 4.08 00 
, 3.06 00 | 75 Very distant thunder heard. 4.08 40 3000 
B 3.07 00 35 | 4.08 50 Thunder heard. 
; 3.08 00 150 | Continuous rumbling; distant storm, northwest | 4.09 00 1200 
of station. 4.10 00 1800 
fe 8.09 00 | 350 4.10 05 900 | | Thunder heard. 
3.10 00 550 4.10 30 2400 _ Thunder heard. 
3.11 00 | 700 4.11 00 1200 | 
. 3.12 00 | 830 4.11 15 3900 Lightning simultaneous with oscillation. 
: 8.13 00 | 940 4.11 25 Loud thunder. 
> 8.14 00 980 4.12 00 2100 Rain diminishing. 
a 3.15 00 || 970 | Storm in northwest. 4.12 55 1500 
| 3.16 00 960 | | 4.13 10 1500 Thunder-storm. 
j 3.17 00 960 | Thunder heard. | 4.15 00 00 
| 3.18 00 | 953 | 4.16 00 900 
4 
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Time Volts. Remarks. 


PoM Plus Minus. 


4.17 Thunder heard. 
4.15 of 

4.19 00 

4.19 10 ww oo 

4.10 20 oo Thunder heard. 

4.21 

4.24 00 2400 Rain diminishing. 
4.24 15 2100 2700 

4.24 0 Thunder heard. 

4.28 00 

4.27 00 300) Raining hard. 
OO 

4.20 00 70 Clearing. 

400 00 ooo 

4.91 00 200 Rain ended. 
4.22 00 

4.28 00 210 | 


OPTICAL PHENOMENA. 
SOLAR HALOS. 


Solar halos were observed in the various states and terri- 
tories, as follows: 

Alabama.— Mobile, 2d. 

Arizona.—Yuma, 5th, 28th; Prescott, 28th. 

California.—San Diego, Ist, 6th, 8th, 11th, 28th. 

Colorado.— Montrose, 22d. 

Florida.—Archer, Ist, 3ist; Key West, 26th, 28th. 

Georgia.—Savaunah, 29th, 31st. 

Ilinois.—Pekin, Ist, 23d, 29th; Riley, 3d, 6th, 9th, 19th. 

Indiana.—Indianapolis, 3d; Vevay, 5th, 21st. 

lowa.—Oorydon, 9th; Cedar Rapids, 18th. 

Kansas.—Manhattan, 5th, 17th; Yates Centre, 8th, 20th; 
W yandotte, 23d, 24th, 26th, 29th, 30th, 31st. 

Maine.—Orono, 16th. 

Massachusetts.—Blue Hill Observatory, 4th; Provincetown, 
16th. 

Michigan.—Port Huron, Ist, 20th; Grand Haven, 11th. 

Nebraska.—Omaha, 8th. 

New Jereey.—Dover, 12th; Clayton, 13th, 24th. 

New York.—Oswego, 4th, 5th. 

North Carolina.—New River Inlet, 27th, 30th. 

Ohio.— Wauseon, 11th, 19th, 20th, 21st. 

Pennsylvania.—Erie, 9th; East Brook, 22d. 

South Carolina.—Stateburg, 6th, 8th, 11th, 24th; Spartan- 
burg, 3ist. 

Tenneasee.—Nashville, 16th, 17th. 

Teras.—Galveston, 2d. 

Vermont.—Strafford, 16th. 

Virginia.—V ariety Mills, 3d, 6th, 24th; Dale Enterprise, 3d, 
Lith, 2ist; Lynchburg, 17th, 19th, 20th, 25th; Rappahannock 
Station, 21st. 

Wyoming.—Fort Bridger, 2d, 30th. 

LUNAR HALOS. 

Lanar halos were observed in the various states and terri- 
tories, as follows: 

Arizona.— Yuma, 4th, 10th, 11th, 12th. 

California.—Sacramento, 17th. 

Connecticut.—New Haven, 11th, 17th. 

District of Columbia.—Washington City, 7th, 9th, 11th. 

Plorida.—Archer, 5th, 8th, 9th, 14th, 15th; Jacksonville, 
Sth, 15th; Key West, 10th, 15th; Limona, 13th; Manatee, 
12th, 14th. 

Georgia.— Augusta, 6th, 24th; Savannah, 15th. 

I Uinois.—Pekin, 5th, 9th, 11th, 20th; Riley, 8th, 18th. 

Indiana.—Lafayette, 9th. 


Jowa.—Independence, 5th, 15th; Cedar Rapids, 19th. 


Kansas.—Dodge City and Yates Centre, 5th; Allison and 
Westmoreland, 10th; Independence, 11th; Wyandotte, 20th. 

Kentucky.—Louisville, 10th; Frankfort, 12th, 16th. 

Maryland.—Baltimore, 12th. 

Michigan.—Lansing, 8th. 

Nebraska.—De Soto, 8th, 15th. 

New Hampshire.—Nashua, 14th. 

New Jersey.—Beverly and Egg Harbor City, 11th; Moores- 
town, 13th. 

New Mexico.—Fort Stanton, 6th, 11th. 

New York.—Setauket, 6th, 13th; Ithaca, 9th. 

North Carolina.—New River Inlet, 13th; Fort Macon, 17th. 

Ohio.—Elyria, 4th; Columbus, 12th to 15th; Napoleon, 13th. 

Pennsylvania.—Catawissa, 13th; Pittsburg, 20th. 

South Carolina.—Stateburg, 8th, 13th; Spartanburg, 10th, 
12th, 14th, 17th, 18th. 

Tennessee.—Nashville, 12th, 13th; Chattanooga, 18th; Ash- 
wood, 19th. 

Texas.—Cleburne, 3d; Palestine, 5th, 10th; Brownsville and 
Rio Grande City, 10th. 

Virginia.—Dale Enterprise, 7th, 10th, 11th, 20th; Rappa- 
hannock Station, 9th to 13th, 15th; Bird’s Nest, 9th, 12th, 
13th, 15th, 17th; Cape Henry, 13th. 
| Washington Territory.—Neah Bay, 7th; Tatoosh Island; 8th. 

West Virginia.—Parkersburg, 12th. 

Wisconsin.—Milwaukee, 12th; Manitowoc, 15th. 

Wyoming.—Fort Bridger, 7th. 

The phases of the moon (Washington mean time) during 
August, as given in “ The American Ephemeris and Nautical 
Almanac ” for 1886, are as follows: New moon, 28th, 19h. 46.1 
m.; first quarter, 6th, 3 h. 58.0 m.; full moon, 14th, 1 h. 16.0 
m.; last quarter, 22d, 2 h. 33.6 m.; apogee, 14th, 20.6 h.; 
perigee, 28th, 19.9 h. 


MIRAGE. 


Nicolaus, Sutter county, California: a mirage occurred here 
on the 9th, distant houses being plainly seen elevated above 
their usual position. 

The following is from the “ New York Herald ” of August 14, 
1886: 

The phenomenon known as mirage was witnessed at 7 a. m. of the 12th at 
Rondout, New York. Inthe foreground cattle were seen lazily chewing their 
fodder, while close by were the farmer's house, barn, and other out-buildings. 
In the background the picture of a pretty rural scene was presented to the eye. 
The atmosphere was murky. The spectacle, which was viewed by a number 
of well known citizens, is said to have been the first of the kind seen in Ulster 
county within the memory of the oldest inhabitant. 

Mirage was observed at other stations, as follows: 

Webster, Dakota, 17th, 20th, 21st, 30th, 31st. 

Salina, Kansas, 22d, 24th, 26th. 

Egg Harbor City, New Jersey, 24th. 

MISCELLANEOUS PHENOMENA. 
DROUGHT. 


Lead Hill, Boone county, Arkansas: very warm weather 
prevailed from the 12th to the 18th, with dry wind trom the 
southwest, which, combined with the drought, was very dam- 
aging to vegetation. 

Keokuk, Iowa, 3ist: the corn crop on uplands is almost 
ruined by the drought, although copious rains fell from the 
llth to the 18th. These rains were of benefit only to corn that 
had been planted late in bottom lands. 

Fort Sill, Indian Territory: on the afternoon of the 19th a 
thunder-storm and heavy rain set in. This was the second 
heavy rain since the beginning of the drought, April 26th, and 
the prospects for cattle grazing were somewhat brightened. 
During this storm 1.53 inches of rain fell. 

Mackinaw City, Michigan: heavy raiu fell on the 21st and 
22d, breaking the drought that had continued since the middle 
of June. Owing to the drought the hay and grain crops have 
been seriously injured, and mills using water as a power were 
obliged to cease operations early in July on account of the low 
water in streams. 

Milwaukee, Wisconsin: on the 21st the severe drought which 
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had prevailed over this state during the past sixty days was| The shock of greatest violence occurred a little before ten 
broken in this section, and over the state generally, by a heavy | o’clock on the night of Tuesday, August 31st. It was followed 
rain which began at3.50 p.m. and continued until after midnight. | by several of lesser magnitude on that night, and during the 
The damage done by the drought is very great thronghout the | succeeding three or four weeks. The great shock began in the 
state. The crops of hay, oats, corn, potatoes, and wheat are | city of Charleston within a few seconds of 9.51 p. m., 75th 
far below the average. Owing tothe dry weather severe forest meridian time. The duration of the vibratory motion of the 
fires prevailed for several weeks in the northern part of the earth at that point was probably about forty seconds; the 
state, doing great damage to farms, timber property, and cran-| motion at first being moderate, but increasing with great ra- 
berry marshes. Several villages were partly destroyed by the | pidity during the last ten or fifteen seconds. 
fires, and others damaged. A large number of farm housesand| All of the loss of life and property during the whole series of 
saw mills were burned. disturbances is to be attributed to this first shock. Five min- 
Lansing, Michigan: heavy rain fell on the 21st, 1.12 inches, | utes later another occurred, and ten minutes later still another ; 
and on the 28th and 29th, 3.45 inches. As a result of the long | the latter being of considerable violence, but neither alone 
drought which existed previous to these rains, pastures in this | would have done any damage. The same may be affirmed of 
vicinity are dry and farmers are obliged to feed their cattle | the succeeding series of disturbances which, with greatly dimin- 
with hay. ‘ished intensity and at increasing intervals of time, continued 
Liberty Hill, Bienville parish, Louisiana: drought has pre-| to maintain the conditions of alarm and terror into which the 
vailed here from the 27th of July until the 25th of August, and | people of the aftlicted locality were naturally thrown by the 
will decrease the yield of cotton. first disturbance. Although some injury to buildings resulted 
Mexico, Audrain county, Missouri: the first rain since June ‘from these after shocks, it is tolerably certain that in all such 
26th fell on the afternoon of the 12th. The rain was of great cases displacement and fracture had taken place in the great 
benefit to farmers, whose crops were suffering from drought. | shock; the lesser disturbances simply finishing what had then 
Dallas, Texas, 27th: Stevens, Shackelford, Young, Palo,| been nearly completed. 
Pento, Throckmorton, Eastland, and Baylor counties are still} The origin of the disturbances appears to have been some- 
suffering from drought. Some parts of these counties are en- | where below a point fifteen or twenty miles northwest of Charles- 
tirely denuded of grass, and cattle are dying in large numbers. | ton; that is, in the neighborhood of the town of Summerville. 
Thornville, Lapeer county, Michigan: although several A chart of provisional co-seismal lines drawn by Mr. Hayden 
light rains fell during the month, the drought was not broken | of the Geological Survey, and published in ‘‘ Science ” for Sep- 


until the night of the 29-30th when 1.20 inches fell. 

J. W. Sanborn, Secretary of the “ State Board of Agricul- 
ture’ for Missouri, makes the following report in reference to 
the drought : 

Corn has gone steadily down for August, and its general condition is now sixty- 
one per cent. Drought and heat have been general over the state, and the few 
short rains were inadequate to break it. The crop is now made and will not 
materially change. All other crops and pastures ioe suffered from drought. 

Abilene, Texas, 3lst: the drought in this section is over; 
copious rains have fallen during the month in the surrounding 
country, with a few showers at this place. 

Lawrence, Douglas county, Kansas: the July drought was 
broken on the Ist by a copious shower. There were seven 
other serviceable rains during the month, but no rain suffi- 
ciently heavy to wet the ground toa greater depth than two 
inches. 

The observer at Topeka, Kansas, reports, concerning the 
drought, as follows: 

August has been a very warm monthin Topeka. Such long continued warm 
weather has not occurred during the past eight years. When this is considered 
with reference to the hot July it is not surprising that the effects of the drought 
are severe. Corn in many fields, especially the late planted, is worth little 
except for fodder. Likewise all crops that depend upon July and August 
weather for maturing have suffered severely. The rains of August would have 
sufficed for the crops had July left us better prepared or had the heat and hot 
winds been less intense. Western Kansas has, contrary to common experience, 
been comparatively more favored with rain than the eastern part of the state. 


EARTHQUAKES. 
Report on the Charleston Earthquake. 
[By Prof. T. C. Mexpennas, Assistant. ] 

The earthquake of August 31st, which, from the locality in 
which its greatest power was displayed, will generally be 
known as the ‘‘ Charleston Earthquake,” was, perhaps, the 
most notable disturbance occurring within the limits of the 
United States of which we have any knowledge. It is entitled 
to this rank both on account of the wide area over which it 
was distinctly felt, and of the magnitude of the disaster which 
it caused in the immediate vicinity of the point of maximum 
intensity. 

The earthquake consisted of a series of seismic disturbances 
which began in slight but distinctly noticeable tremors occur- 
ring on August 27th and 28th, at the town of Summerville, 
about twenty-five miles northwest of Charleston, South Caro- 
lina. 


1 


| tember 10th, seems to locate this centre somewhat further 
/north than the point indicated above. At the time of its con- 
struction, however, information from many points was lack- 
ing, and that which was at hand was admitedly doubtful in 
some degree. 

Reference will be made later to the iso-seismal chart accom- 
panying this report, which indicates that the origin was near 
the point referred to above. Strong proof of this is also fur- 
nished in the intensity and character of the disturbance as 
shown by the effects which were still visible when an examina- 
tion was made a few days after the principal shock. The ap- 
pearance of brick piers upon which many houses in Summerville 
| rest was such as to justify the conclusion that the principal 
‘component of the motion at that point was vertical, and it was 
evident that the destruction of buildings was much less than 
would have resulted from a horizontal movement equal to that 
which had taken place in Charleston and elsewhere in the 
neighborhood. 

Another fact of importance is that in the vicinity of Sum- 
merville the disturbances preceding that of August 3ist took 
place, and here they have been most numerous and most per- 
sistent. Indeed, at the present writing, nearly a month after 
| the first perceptible shock, they still occur at irregular intervals 
varying from a few hours toafewdays. Only the most violent 
of these have been felt as far as Charleston. 
| Nearly all the movements in Summerville and vicinity 
have been accompanied by, and, indeed, generally preceded by, 
alow rumbling sound, lasting one or two seconds, and not 
infrequently this sound, always unmistakable in its character, 
was neither accompanied nor followed by a perceptible move- 
ment. This was a common occurrence at Summerville and in 
‘the immediate vicinity, and it was found that among several 
observers there would be no agreement upon the direction from 
_which the sound appeared to come. 

At a distance from ten to fifteen miles from Charleston in 
the direction of Summerville some of the most curious and 
interesting effects of the disturbance were to be seen. These 
were the “sand craters ” and crevices, out of which extensive 


August 31st. The craters thus formed varied in size from an 
irregular oval, twenty-five feet long by fifteen feet wide, to 
shallow cones not over an inch in diameter and beautifully 
| symmetrical in form. The area surrounding these openings 


| was generally flooded with sand, often acres in extent, to a 


eruptions of sand and water had taken place on the night of 


le 
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depth varying from a fraction of an inch to fifteen and eighteen | 
inches. About the larger cavities the average depth was proba- | 
bly not leas than six inches, and the area covered often an 
acre or more. The flow of sand was unquestionably only an 
incident to the outflowing of vast quantities of water, the greater | 
part of which disappeared within a few hours after its appear- 
ance. The few crevices or “cracks” in the earth which were 
found were in character and origin similar to the “ craters,” 
being long and narrow openings, through which water with 
sand had been ejected. 

It was difficult, in fact quite impossible, to obtain reliable 
information concerning the nature of this phenomenon at 
the moment of its occurrence. The locality in which it was 
wineipally exhibited is near a station on the South Carolina 
Railway, between Charleston and Summerville, known as 
‘“Ten-mile Hill.” It is thinly populated and almost entirely | 
by negroes. Several persons who pretended to have been eye- 
witnesses of the outburst gave widely different testimony as to 
its character. According to one account the water and sand 
from one of the “geysers” spouted to a height greater than 
that of a telegraph pole and continued to flow for four or five 
hours. Another, and apparently an equally credible wit-| 
ness, declared that the stream reached a height of six or eight 
feet, and that the flow continued four or five minutes. The 
latter statement is probably nearer the truth than the former. | 

A few instances of sand eruptions were found in the city of | 
Charleston, and a few also at Summerville, and at the latter 
place water continued to flow from one of the openings for sev- 
eral days after the first shock. 

It is important to observe that in no case was it found that! 
the water thus issuing from the earth was hot or noticeably 
above the temperature of water in shallow wells in the neigh- 
borhood. Reports of boiling water having been thrown up 
were very numerous, but no evidence that the water was really 
hot appeared. The use of the word “ boiling ” doubtless grew 
out of the appearance of the water as it issued from the open- 
ings and was probably used by eye-witnesses to describe this 
appearance with no reference whatever to temperature. 

There were also reports of the appearance of blue flames in 


| evidently been mene with great violence. A very brief exam- 
ination of injured buildings sufficed to establish, in a general 
way, the principal direction of the movement, which was 


probably in a northwest and southeast line. 


The probability of the destruction of a building depends so 


largely on conditions other than the amplitude or direction of 


the vibration of the earth particle that the study of destroyed 
or damaged structures can yield little exact information con- 
cerning these elements. The displacement of bodies of simple 
form and structure, lying near to or upon the surface of the 
earth itself, is a vastly more reliable index of the direction and 
intensity of the disturbance. In the church yards of Charles- 
ton many instances of displacement and overturned monu- 
ments, columns, urns, ete., were found. These were examined 
with some care, and a careful study of the results may bring 
out some information concerning the dynamics of the earth- 
quake. A cemetery containing many pyramidal or cylindrical 
shafts resting upon flat stone bases is tolerably certain, when 
disturbed by an earthquake, to exhibit not only displacement 
but also instances of twisting about a vertical axis; cases of 
of this kind were numerous at Charleston. Such rotations by 
no means imply a similar gyratory motion of the earth, as it is 
well known that they may result, and doubtless always do, 
from vibratory motions in a single plane. It was not at all 
uncommon to find two columns, very near to each other, 
twisted in opposite directions. 

The table given below contains a resumé of information re- 
ceived at the office of the Chief Signal Officer from regular 
observers of the Service and from a number of voluntary ob- 
servers. The place, time, supposed direction, duration, and es- 
timated intensity are given. Much discrepancy will be observed 
in the records of time. Confusiot is especially great in a few 
portions of the country in which so called “local time ” is still 
adhered to. Whenever ‘‘ standard time” is known to have 
been used reduction has been made to that of the 75th meridian. 
In a few cases, however, no reasonable supposition will explain 


the discrepancies. Such records must be erroneous. 


A study of this column will show the»great importance, in 
making such observations, of determining the error of the clock 


the neighborhood of these eruptions, but no reliable testimony | or watch at the earliest possible moment by comparison with 
to their existence could be obtained. There was also a report the time of some known meridian. It must be said, however, 
that was cireulated extensively through the medium of the that the extended use of standard time has rendered these re- 
press of the country that two or three showers of hot stones | sults vastly more accurate than they otherwise would have 
had fallen upon and near the office of the “‘Charleston News, been. Telegraphic time-signals are now within the reach of 
and Courier.”. An examination of some of these shortly after most people, and during the past two or three years a great 
they had fallen forced the conviction that the public was being improvement in the accuracy of time-keeping among the people 
made the victim of a practical — has taken place. 

In the city of Charleston about forty lives were lost. The| The direction of the movement recorded against each station 
reater number of casualties resulted from injuries sustained | is that given by the observer. Asitis based in many instances 
»y persons who were either in the street at the time of the on the motions of swinging objects, or easily movable objects, 

shock or who rushed out and were caught by the falling débris. |it is of necessity often erroneous. In the absence of correct 
No adequate description of the injury to property can be given | instrumental records, however, such observations are of value. 
in this place and, indeed, the results of this earthquake have The numbers expressing the intensity of the disturbance were 
been so thoroughly considered in the public press that note is applied at this office, from descriptions furnished by obsevers, 
unnecessary. ‘according to a scale adopted by the Director of the Geological 

While there was probably not a single house in the city Survey. 

which was not in some degree affected by the shock of August; This scale is as follows: 

Sist there was naturally great diversity as to the extent of the No.1. Very light. Noticed by a few persons; not generally 
damage in different localities. Some parts of the city are built | og 
upon what is called “ made land,” resulting in many cases" 2. Light. Felt by the majority of persons; rattling 
from the filling up of old creek bottoms and from other exten- windows and crockery. 

sive leveling and grading. A more careful study of these pe-| No. 3. Moderate. Sufficient to set suspended objects, chan- 
culiarities and their distribution may lead to the discovery of | deliers, etc., swinging, or to overthrow light objects. 

some relation between local differences in structure and the| No. 4. Strong. Sufficient to crack the plaster in houses, or 
areas of greatest destruction. ‘to throw down some bricks from chimneys. 

Unquestionably much is to be attributed to the difference in| No. 5. Severe. Overthrowing chimneys and injuring the 

the character of the buildings themselves, and to the rela- | walls of houses. 
tion of their lines of greatest or least strength to the direction With these intensity numbers an attempt has been made to 


of the wave front. As was to be expected, buildings con- plot a chart of iso-seismal lines, or lines of equal intensity. 
structed of wood suffered much less than those of brick. The} The result is shown in chart number vii. Nothing short of the 
interior of wooden buildings, however, would often exhibit a| use of well-constructed seismographs can furnish satisfactory 
scene of total destraction, furniture, book-cases, etc., having measures of the amplitude of vibrations of the earth particle or 
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the maximum velocity of the same, but in the absence of records | Summary of reports from observers—Continued. 
of such instruments, this chart or a more perfect one constructed | gar ae 
upon the same plan, will afford opportunity for study. 
In conclusion, it ought to be stated that this brief review of 133i] @ |§is| £ 
| i= = = 
the Charleston earthquake must be regarded only as an at- | | = 
: tempt to place some of the leading facts upon record, for the) Pe re 
benefit of the readers of the MONTHLY WEATHER REVIEW. | Morristown, N. 4048 | 7427 | 9-85 |.25 2 Thos. J. Beans. 
It is in no way intended to anticipate the investi gations now 50 
in progress by the United States Geological Survey, a full re- Tene wad 60 n., @. 
port from which, based upon all attainable information, will be | New London, Conn QE OE | FB OG | 
looked for with great interest. | Wow Wook Olty 9.55 | Go Hurd. 
« | DO, 9. . J. Penrod, 
Summary of reports from observers. — Earthquake of August 31, 1886. Norfolk, ¥ 945 | 90 “Daily Dispatch, 
9.54 | 15 James P. Sherry. 
| 3 = = Seaweed. 13515 80 03 9.30 120 Wright. 
Station. = Observer, Oswichee, | 32 10/8500 9.00 W. Whitaker. 
sig) & | Opelika, 32 38 | 8523) 9. GB. Webber, 
Oxford, Miss .......... 9. y. 
| Paris, jaw. tone, J. P. Chambers. 
¢ Hour. See. | le E. P. Wood. 
Albany, N. 42 39/7345 10.01 ...... 2 stonw. J. 0. Barnes. | JO Bente. 
Arlington, 36 00 86 45 | Go| 3 8. tes. ©. Morris. | Pensacola, Fla ....... L. Widmeyer. 
j Atlanta, Ga 33 45 | 84 23 JOO W. Easby Smith. Petersburg, Va.. .... Daily Dispatch. 
Atlantic City seve) 99 22) 7435 30 | | | Petrolea, Ont....... “New York Herald. 
Auburn, Ala*® .. « 32 38 85 8.52 300 3° e. tow. J. ¢ . Perkins. Philadelphia, Pa L. W - Dey. 
Augusta, Ga.......... 33 28 | 81 9.St 4 tow. D. Fisher. | Pittsburg, Pa.... 0. D. Stewart. 
Baltimore, 9.50 60 B | Geo. w. Felger. Pekin, Terborg. 
Batesville, Miss 20 3) HH. Harris. | Plainfield, N. J... Daily Dispateh. 
Beaver, ODIO J. M. Grether. | Plum Branch, 8. 600 | 8. B. F reeland. 
Buchtel, Ohio .. 120 | | John Maurer. | Port Huron, Mich........ .....| 42 §8 8229, 9 Ww.M . Edmondson, 
Cairo, Ill. 9.53 | $0 | 2 \se.tonw. C. L. Bozzell. Raleigh, N.C ....... 35 45 | 78 39) $0 | New York “Sun, 
Cape Henry, N. © 36 56 7000 9.50 B | Wm. Davis. "| Thos. Harris. 
Cormit, Miss ........... — 9455 | T, E, Henry. Thos. Harris. 
Keys, Fla ........ 2 I 2 tonw. . W. Thomas. 
09 Thos, Bradford. | Rappahannock Station, Va*) 38 30 Ww. land, 
Charleston, 8. C. *.... 3247 7956 9.51/22, § e.tow. J.H. Smith. | Richmond, | 37 32 ** Daily Dispatch. 
Charlestown, W. Va. 39 13 77 49 9. | B | New York “Sun. Rockland, | 39 17 T. V. McTaggart. 
Chattanooga, Tenn ..... 3504 3515 9.50 20 2 @.tow. “Times. | Rutherfordton, N. C. t....... | 35 24 9.5 Albert L. Grayson. 
De do.... do 3 sw.tone, Edward A. Beals. | Sandy Hook, N, J ............ 4o 25 9- Frank Ridgway. 
Charlotte, © 9.54 120 James A. Barry. Sanford, 9.5 3 Henry Pennywitt. 
Cheraw, 8. ©. 9-59 w.toe. | W. L. Godfrey. | Savannah, 3205 8108) 9.52 75| 4 |sw.tone. Richard Graham. 
Chicago, 10.00 7 1 w.toe. Allen Buell. | Saulsbury, 35 | BQ 20, 2 se. tow.) R. M. Bostwick, 
Chincoteague, 37 55 75 23 | A. B. Crane. | Scottsborough, Ala.......... 34 38 | 86 CO 2 ‘se. tonw, W. A 
30.96 | | Selma, Ala .........+ | 32 24 | 87 00 9.00 tow. "Daily Dispatch. 
Cincinnati, Ohio................. 9.13 | P. T. Jenkins. Smithville, N, C#......... | 33.55 7301 9-50 4 jnw.tose. F. P. ¢ haffee. 
Cleveland, Ohio........ | Wm. Line. Somerset, KY 37 00 | 84 42 9.59 60 2) w.toe. | Whenery. 
Columbia, 8. Robert W. Shand. Soapstone, N.C | 35.48 | 79 36 3 H. L. Kinney. 
Columbus, Ohio *..... 9.53 105 2 n.tos. H.R. Gill. Saint Louis, Mo................. | 38 38 co 12 8 4 wae Globe Democrat. 
VO 9.52 1 nw.tose. A.L.McRae. GO do...) 9 I .| G. A, Webber, 
Columbus, Ga... Enquirer—Sun. | Toledo, Obio.. | 41 40 83 32 9 I A. E. Fraser. 
Covington, Tenn.... | | D. T. Flannery. | Tracy City, Tenn . 35 16 | 85 48 9 3 W.T. Thomas. 
Connersville, Ind ............... 39 33 85 05 9.52 25 3 n. tos. Robert Hessler. | Triangle, 0.4 33 30 BO 20 4 Ww m. B. mith. 
Dale Enterprise, Va.*.......... 38 30 78 42 9.55 3 e. tow. Heathwole. | Tuskegee, Ala........ 32 20 | 85 39 8. 2 “Daily Dispatch. 
Danville, 39 36 7924 TOS, ** Daily Dispatch. Union Springs, Ala ............ 32 07 | 85 43 9. 2 L. Moultrie. 
Davenport, Lowa .......... .... 4130 9038 10.00 I I se.tonw. Robert R. Marten, Valley Head, Ala ........... ...| 34 30 | 85 36 9. | BE. P. Nickolson. 
Decatur, Ala .......... 3435 se.tonw, A.C. Frey. 38 45 | 85 03 9. Charles G. Boerner. 
DO....0000 9-58 15 N. B. Conger. D0.® So 3 | 
Diamond, Ga 4 W. W. Kingey. | Vicksburg, .| 32 23 | 90 10.05 | 45 | 3 | 8. ton. | John W. Byram. 
4 Dubuque, I |+ 8. E. Emery. | Walthourville, Ga 31 40 81 36 9-30 75| 0rse,| John L. Harden 
Dyersburg, Tenn ssw. Louis Hughes. | Washington City 38537701, | 40 n. tos, TT, B. Harrison. 
n. tos. 8. G. Parker. do....! do 9.53 | Alex. McAdie. 
Enfield, N- 3 John Goodrich. Wetumpka, Ala 3232/8612, 9.00 Daily Dispatch. 
Elberton, Ga ... w.toe. Louis Dorman. Weldon, N.C... 36 27 | 77 38 9.50 |.. F. A, 
Florence, Ala... | J. W. Milner. Willow Grove, W. 39 54 | SI 54 9.32 . Trimble. 
Fort Macon, N. C.......... 9.43 2| ow. | Wm. Dely. | Wilmington, N.C ... 3411/7810) 9-50) 25) 3| mw. | WH. Fallon. 
Gainesville, Ga.*........... 9.15 4 w.toe. B. La Hatte. Woodbury, N. J 39 39 18 Edward Brown. 
; Grand Haven, Mich............ 43 05 18 9.40 5§ 1 e.tow. Joseph E. Mueller. | | 
Greensborough, Ala............ 3243 387 De aily h. 
Gloversville, 43.03. 7428 10.00 a In addition to the above earthquake in the United States on 
Hatteras’ 3915 |9§40| 10.00 60| § Arthur 8. White. the 3ist, the following reports have been received : 
(1) Indianapolis, Indiana: a slight earthquake shock was felt 
i lis, 6 +55 2 .F. R. Wappenhans. 
Ithaca, W.  Aewe 326 76 36 9.35 2 (New York Tribune.” here on the afternoon of the 13th. The motion continued about 
ckeonville, Fla 0 20 | 81 8.45 2 New York “Sun.” 
9.52 3 J. W. Smith. twelve seconds. ld” of 
Kitty Hawk, N. C.. .......... 3600 '7542 10.00 P. W. Fitzmaurice. The following is from the “* New York Hera oO Augus 
Knoxville, Tenn. tf... 35568358 9.55 W. 0. Bailey. 13th: 
Lincoln, Ohio f........ BB 45 82 1g M.M. Walter. 
Lincolnton, N.C 35 29 gr 12 9.55 Quenec, August 12, 1886,—Early on Wednesday morning a sharp shock of 
Louievilte, K) 4 85 9. Frank Burke. earthquake was felt at Ste. Marguerite, Ste. Adele, and St. Sauveur. 
Lynchburg, Va..... seweee’ 37 25 79099. * Daily Dispatch. at the first named place was shaken down, and other buildings were slightly 
| Thos. 8. Schley. =| damaged. The shocks.lasted about six minutes. A violent wind and hail 
Mansfield, Ohio.. 4046 5229 9. “ Daily Dispatch. | ‘led 
Mapleton, 8. ©.*. 33 51 82 19 Wm. Bradley. storm prevailed at the time. 
The following is from the “ New York Tribune ” of August 
Don. bho .tow, Christian Bros. College. Lonpox, August 16.—Three shocks of earthquake were felt in Malta yester- 
J. P. Young. day at intervals of eight hours. No daamge was done, but the people were 
do... do... 9 E. Lippencott. greatly alarmed. 
The following is from the “Erie Morning Dispatch ” of 
Be... wo] BD, ne.tosw. 0. M. Peck. August 21st: 
9.50 90 1 #e.tonw. Don. Wishart. Lonpox, August 16.—Three shocks of earthquake has been felt at Malta. 
Milan, 35 8B SB 3 ew.tonw. F. Cantwell. The captain of a steamer which has arrived there reports that on Tuesday, two 
“ Daily Dispatch.” | thirty feet in diameter to a distance of two hundred feet. 
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The following is from the *“* New York Tribune ”’ of August | 
22d: 

Koiwnene, August 21.—Kilsyth, in Sterling county, Scotland, was visited | 
to-day by a shock of earthquake. The shock was slight. 

The following reports are from the **New York World ” of 
August 20th: 

\iexanpnta, Angust 28.—Violent shocks of earthquake have been experi- 
enced here and in other parts of Egypt, causing terror among the natives, but | 
© far as known doing no serious damage. 

Rowe, Awguat 28.—Several towns in Italy were also visited by the earth- 
quake, but not to any serious extent, Naples, Brindisi, Foggia, Caserta, and | 
Parente being of the number. Later despatches say that among the towns in 
Italy where the earthquake was felt arg Syracuse, Reggio, Calabria, Potenza, 
Poxzuoli, Bari, and Avellino. The people were panic stricken, and took refuge 
in the fields and churches. 

The following reports of earthquake are from the “ New York | 
Herald ” of August 30th: 

Navies Auguat 29, 1886.—Vesuvius is again in a state of eruption. The 
people of Naples and Bari are fleeing to the country or gathering in the open | 


\ruens, August 29, 1886.—The area of the earth disturbance in Greece 


yesterday was phenomenally wide. At least six towns were entirely destroyed | 
and score of oinen were partially destroyed. On the mainland much damage 
was done, but there was little loss of life. On the islands it is estimated that | 
six hundred persons were killed and one thousand seriously injured. The 


undulations were curiously regular. The actual shocks averaged twelve seconds | 
in duration, 
FOREST AND PRAIRIE FIRES. 

Forest City, Potter county, Dakota: during the Ist, 2d, and 
Sd prairie fires were burning in this county. The fire burned 
over twenty miles of the Missouri River bottom lands and de- 
stroyed much agricultural property. 

Escanaba, Michigan: on the 8th, 9th, 10th, and 11th disas- 
trous forest fires were burning at Stevenson, thirty miles 
southwest of this town. At 4p. m. of the 8th the smoke be-| 
came so dense at Escanaba that the sun was completely hidden | 
from view, as it was also during the greater part of the 9th. | 
On the 10th the fires were burning along the line of the Chicago 
and Northwestern Railroad. 

Cheboygan, Cheboygan county, Michigan, 9th: the forest. 
that nearly surrounds the town is burning rapidly and the sky | 
is overcast with smoke. 

Fort Assinaboine, Montana: from the 9th to the 26th prairie | 
fires in this vicinity burned over an area of not less than four | 
hundred square miles of the best grazing land in Montana, and | 
destroyed much valuable pine timber in the Bear Paw and | 
Little Rocky Mountains. On the 26th light rain fell from 2.40) 
to 7.22 p. m., extinguishing the fires. 

Traverse City, Michigan: on the 11th destructive forest fires | 
were burning near this place and along the line of the Central 

tailroad, from Bay City to Mackinaw. Fences, farm houses, 
saw-mills, and millions of feet of lumber have been burned, 
The fire extended over a large area, including Calmut, Clark, 
and Marathon counties; in these counties hundreds of families | 
are reported to have been made homeless by the fires. 

Milwaukee, Wisconsin, 16th: during the past week very dis- | 
astrous forest fires have been burning in northern and middle 
Wisconsin. The greatest damage was to standing timber, 
which is the source of wealth in this district. The drought has 
continued so lopg that leaves have withered and fallen weeks 
before their usual time, swamps and marshes have dried, | 
creeks have disappeared, and larger streams are reduced in| 
size. Everything, therefore, is perfectly dry and the fire 
spreads, with nothing to impede its progress. 

Oconto, Oconto county, Wisconsin, 16th: during the past | 
week disastrous forest fires have been burning along the line | 
of the Chicago and Northwestern Railroad. The fire consumes | 
the underbrush and dead trees and kills the green ones. Many | 
hundreds of acres of forest have been destroyed. A number | 
of farm houses and barns have been burned. North of the. 
town of Velp, and toward the northwest over an area twelve 
miles wide, the woods are burning rapidly; owing to the fact | 
that this forest was burned over by a former fire which killed | 
the green trees but did not consume them, this fire spread with | 


unusual rapidity, destroying numerous farm houses and com- 
pelling the occupants to remove their household effects to the 
centre of ploughed fields for safety. In the vicinity of Big 
Suamico, near Green Bay, farmers have lost nearly all their 
property, the fire destroying fences, barns, and stacks of hay 


‘and wheat. In Eaton township twenty-seven houses were 


burned. It is estimated that property to the amount of 
$200,000, not including the value of the timber, has been de- 
stroyed in Brown county alone. From the village of De Pere 
the fire extended toward the north for miles, barning dwellings, 
saw-mills and barns. Owing to the long drought all under- 
brush was very dry, allowing the fire to spread rapidly. 

Genoa, Platte county, Nebraska: the observer at this place 
makes the following report in reference to the state of the at- 
mosphere on the 26th, 27th, and 28th: 

About 7 p. m. of the 26th the wind veered suddenly from the south to north 
and northwest, and rolled over the town a dense cloud of what proved to be 
smoke, having the peculiar smell of burning vegetation; this smokiness of the 
atmosphere continued during the 27th oa 28th. No fires have occurred in 
this vicinity, and therefore the smoke must have proceeded from the burning 
forests in Wisconsin. 

East Portland, Oregon: throughout the month the atmos- 
phere has been filled with smoke from forest fires; 2,000 cords 
of wood were burned, as well as many acres of valuable forest. 

Forest and prairie fires have also been reported from the 
following places: 

Marquette, Michigan: forest fires, 8th to 11th. 

Mount Angel, Oregon: forest fire, 4th. 

Portland, Oregon: forest fires, Ist, 3d, 4th, 5th, 11th, 27th. 

Philipsburg, Pennsylvania: forest fire, 21st. 

Embarras, Wisconsin: forest fire, 3d. 

San Antonio, Texas: prairie fire, 3d. 

Moorhead, Minnesota: prairie fire, 28th. 

Saint Vincent, Minnesota: prairie fires, 25th, 26th, 28th, 31st. 

Fort Buford, Dakota: prairie fires, 19th, 20th. 

Yankton, Dakota: prairie fires, 28th, 29th. 

Huron, Dakota: prairie fires, 27th, 28th. 

Fort Shaw, Montana: prairie fire, 24th. 

Poplar River, Montana: prairie fires, 18th, 19th, 21st. 

Fort Maginnis, Montana: forest fires, 22d, 28th. 

Fort Cour d’Alene, Idaho: forest fires, 16th, 17th, 18th, 
20th, 24th. 

Boisé City, Idaho: forest fires, 21st, 22d. 

Walla Walla, Washington Territory: forest fires, 19th. 

Fort Reno, Indian Territory: prairie fires, 15th, 26th, 27th. 


METEORS. 

Variety Mills, Nelson county, Virginia: on the 2d, at 9 p. 
m., a very bright meteor, followed by a long train, passed 
across the sky near the zenith, from north-northeast to south- 
southwest. 

Nicolaus, Sutter county, California: at 7.30 p. m. of the 3d 
a meteor of the apparent size of a bucket passed from the 
south directly over the town. Balls of fire and sparks were 
constantly dropping from the meteor; it was followed by a 
brilliant train. 

Moorestown, New Jersey: on the 26th, at 8.04 p. m., a meteor, 
four times the size of Venus, passed from the west of Ursa 
Major and burst into two fragments and disappeared when in 
constellation Cassiopeia. 

Beverly, Burlington county, New. Jersey: on the 26th, at 
8.03 p. m., a white meteor, about half the size of the new moon, 
passed from west to east at an average altitude of 80°. The 
meteor was visible about five seconds and disappeared in the 
east. This meteor was also seen at Haddonfield, Clayton, 
and Woodbury, New Jersey. 

Mobile, Alabama: about 9.45 p. m. of the 31st a very bril- 
liant meteoric display was observed in the western horizon; 
it passed across the sky from east to west, appearing at inter- 


vals in the form of a ball of fire. The display continued 
about forty-five seconds. 

Meteors were also reported, as follows: 

California.—Fort Bidwell, 4th. 
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Dakota.—Webster, 10th, 11th, 25th, 29th, 30th. 
Florida.—Key West, Ist; Limona, 2d, 17th, 18th, 19th, 23d; 
Archer, 10th, 18th, 22d, 27th, 28th; Alva, 10th, 19th, 20th, 21st. 

Tllinois.—Charleston, 19th, 22d, 25th, 28th; Windsor, 27th. 

Indiana.—Vevay, 25th, 26th. 

Towa.—Davenport, 6th, 8th, 9th, 15th, 24th, 26th. 

Kansas.—Allison, 3d to 3ist; Topeka and Wilmington, 10th. 

Maryland.—Fallston, 20th; Fort McHenry, 21st; Wood- 
stock, 23d; Baltimore, 26th. 

Massachusetts. —Cottage City, 11th; Somerset, 23d. 

Michigan.—Mackinaw City, lst; Kalamazoo, 2d, 7th, 11th, 
25th, 27th, 28th, 30th. 

New Hampshire.—Nashua, 10th. 

New Jersey.—Egg Harbor City, 2d, 3d; Clayton, 3d, 23d; 
Beverly, 9th, 10th; Dover, 20th, 28th, 29th; Upper Montelair, 
30th. 

New York.—North Volney, 3d; Mountainville, 3d, 4th, 17th, 
23d; Albany, 10th. 

Ohio.—Napoleon, 10th; Jacksonborough, 28th. 

Oregon.—Mount Angel, 10th. 

Pennsylvania.— Pittsburg, 21st; Dyberry, 26th. 

South Carolina.—Stateburg, 3d; Spartanburg, 28th; Aiken, 
30th. 

Texas.—Cleburne, 7th, 10th, 16th, 17th, 18th, 21st to 24th, 
28th. 

Vermont.—Strafford, 4th. 

Virginia.—Chincoteague, 2d, 13th; Variety Mills, 2d; Dale 
Enterprise, 26th; Rappahannock, Station, 9th, 12th, 16th, 18th. 

POLAR BANDS. 


Polar bands were reported during the month from the follow- 
ing stations: 

Archer, Florida, lst, 2d, 6th, 31st. 

Riley, Illinois, 15th, 21st. 

Salina, Kansas, 19th, 22d, 24th. 

Beverly, New Jersey, 4th. 

Napoleon, Ohio, 8th. 

Wauseon, Ohio, 18th. 

Wytheville, Virginia, 2d, 3d, 13th. 

Prairie du Chien, Wisconsin, 17th. 

SAND STORMS. 


Fort McDowell, Arizona, 10th, 13th, 22d, 24th. 
Yuma, Arizona, 25th. 
SUN SPOTS. 
Prof. David P. Todd, director of the Lawrence Observatory, 
Amherst, Massachusetts, furnishes the following record of sun 
spots for August, 1886: 


Disappeared, Reappeared | 


| No. of new.| by solar by solar | 
1886. rotation, rotation. Remarks, 
Standard | 
time. |Gr'ps Spots Gr'ps Spots) Gr'ps| Spots | Gr'ps Spots 
|——— 
1, 3p-m..) 3 I So} 
& 6p 4 2 451 
9, 5Sp-m.. ° ° i 5 
10, 7 p- ™.. @ I 4 
Il, 4p.m.. I 4 ° 3 I 4 2 5 
12, 3p. m.. ° I I o I 4 
14, 10 a. m ° I 4 
15, 5 p.m. ° o I 3 
18, 5p.m...) 1 3 ° 2 6 
20, 4p.m. I I ° 2 2 
21, Op.m. I I o ° I 1 I I Small spot. 
22, 3 p.m. I I I I I I Small spot. 
23, 7 a.m. I I Small spot. 
24, 12 mm... 2 o I 3 Small spots. 
26, If a.m ° | I 13 
7, 4p.m ° 12} 25] 
28, Sp.m st ° I 30} 
29, Oa m o ° I 15] 
290, 3p.m ° ° ° ° I 
Facule were seen at the time of every observation. TApproximated. 


Mr. H. D. Gowey, of North Lewisburg, Champaign county, 
Ohio, reports having observed sun spots on the following 
dates: Ist to 4th, 6th, 7th, 9th, 10th, 11th, 13th, 18th, 19th, 
26th, 27th, 31st. 


SUNSETS. 

The characteristics of the sky, as indicative of fair or foul 
weather for the succeeding twenty-four hours, have’ been ob- 
served at all Signal Service stations. Reports from one hun- 
dred and sixty stations show 4,948 observations to have been 
made, of which five were reported doubtful; of the remainder, 
4,943, there were 4,298, or 87.0 per cent., followed by the ex- 
pected weather. 


RED SUNSETS. 


The following description of red sunsets is furnished by Prof. 
Cleveland Abbe, Assistant : 

Red sunsets have been frequently looked for by me during July and August, 
1886, but the following is the only case that has been noted: 

August 21, 1886, on board steamer *‘G. W. Leary,’’ steaming northward in 
middle of lower Chesapeake Bay, latitude N. 37° 10’, longitude W. 0° 50 
from Washington City, sunset clouds a few degrees high (watch about three 
minutes fast on Eastern time, and this correction applied to my record); 7 h. 
0 m., suspected pink; 7 h. 3 m., decided pink glow, maximum altitude 15°; 
7h. 7 m., very rich yellow, and brightness generally increased, but pink rapidly 
fading; 7h. 12 m., no pink visible, but pale salmon tint up to 8° altitude. 
August 22d, 23d, and 24th, in Washington City, suspected pink for a few 
minutes but no decided tint. 

WATER-SPOUTS. 


Pensacola, Florida: a water-spout was visible from the city 
at 6.30 a. m. of the 17th, near Santa Rosa Island in the Gulf. It 
resembled a solid column of dense black cloud, extending from 
the sky to the water. At one time the spout attained the di- 
ameter of forty feet. The phenomenon lasted about half an 
hour, during which time it assumed various forms. 

The schooner ‘* Nelson Bartlett,” Capt. S. Watts, command- 
ing, on the 22d, at 12 noon (Greenwich mean time), in N. 8° 02’, 
W. 47° 17’, passed two water-spouts; wind south, weather 
clear. 

Capt. Samuel Adamson, commanding the s. s. “ Joshua 
Nicholson,” reports having observed on August 28th, at 6 p. m. 
'(Greenwich mean time), an immense water-spout off the north 
end of Fayal, Azores, which seemed to touch the north end of 
the island; if was accompanied with moderate squalls and 
torrents of rain, and was distant fifteen miles sse. of the vessel. 
The brig “ Lilian,” Capt. H. F. Schive, commanding, passed a 
heavy water-spout on the 5th, in N. 12° 50’, W. 57° 30’; wind 
strong from se., with rain. 


VERIFICATIONS. 


INDICATIONS. 


The indications for August, 1886, were made by 2d Lieuten- 
ant J. E. Maxfield, Signal Corps, U.S. Army, Assistant. The 
indications for the first twenty-five days of August, 1886, were 


—| verified by 2d Lieutenant Frank Greene, Signal Corps, U.S. 


Army, Assistant; the remaining six days, by 2d Lieutenant 
J. P. Finley, Signal Corps, U. 8S. Army, Assistant. 

The detailed comparison of the tri-daily indications for 
August, 1886, with the telegraphic reports for the succeeding 
thirty-two hours, shows the general average percentage of veri- 
fications to be 75.36. The percentages for the different ele- 
ments are: Weather, 74.22; wind, 70.78; temperature, 77.92. 
By states, etc., the percentages are: For Maine, 71.45; New 
Hampshire, 71.80; Vermont, 70.48; Massachusetts, 71.45; 
Rhode Island, 77.07; Connecticut, 75.59; New York, 77.31; 
Pennsylvania, 79.96; New Jersey, 81.16; Delaware, 75.54; 
Maryland, 79.28; District of Columbia, 78.63; Virginia, 75.73; 
North Carolina, 75.72; South Carolina, 73.31; Georgia, 73.65; 
Florida, 73.82; Alabama, 75.24; Mississippi, 72.88; Louisiana, 
78.41; Texas, 86.48; Arkansas, 73.63; Tennessee, 66.88; Ken- 
tucky, 71.21; Ohio, 80.11; West Virginia, 79.01; Indiana, 
75.70; Illinois, 77.33; Michigan, 82.04; Wisconsin, 74.48; 
Minnesota, 72.99; Iowa, 71.51; Kansas, 76.22; Nebraska, 
69.49; Missouri, 76.18; Colorado, 62.34; east Dakota, 66.29. 

There were three omissions to predict, out of 9,951, or 
0.03 per cent. Of the 9,948 predictions that have been made, 
six hundred and sixty-three, or 6.66 per cent., are considered 
to have entirely failed; six hundred and two, or 6.05 per cent., 
were one-fourth verified; 1,858, or 18.68 per cent., were one- 
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? 
half verified ; 2,049, or 20.60 per cent., were three-fourths veri- Meteorological record d of voluntary observers, ee ete.—Continued. 
fled; 4,776, or 48.01 per cent., were fully verified, so far as | 
can be ascertained from the tri-daily reports. a Riedie 
| 
During August, 1886, thirty-eight signals of various kinds, 
were ordered, of which number, thirteen, or 34.21 per cent., | 3 
were fully justified both as to direction and velocity. Of the ' — . Minind 
above signals, seven were ordered for northeasterly winds; of Colorado. ° © | © Inches Kansae—Cont'd, © | © © Inches 
these, four, or 57.14 per cent., were justified both as to direc- | Springs ~~ 45 Centre. 
tion and velocity , and five, or 71.42 per cent., were justified as Connecticut. ve ie Kentucky. 
to velocity only. Thirty-one signals were ordered for winds North 
without reg: ard to direction ; ; of these, twenty-two, or 70.97 per 9 | 4 | 67.9 | 2.35 Gre | 
cent., were not verified, and nine, or 29.03 per cent., Were | avr, Lincoln, Fort..109 | 32 | 70.8 | 1.90 | Liberty Hill... 98 | 71 | 87-5. 4.31 
verified | Meade, Fort ...... ..... 103 32 | 77.9 1.90) Luling *......... | 65 79.9 1.09 
. | Pembina, Fort....... += «95.9 9.25 Maine, 
In twenty-one cases winds occurred which would have justi- | Randall, Fort..........101 30 15-74-25 Bar GO | 47 
fied cautionary signals had they been displayed, and in > 
eleven cases winds occurred which would have justified the | Sully, Fort 43 65.6 2.27 
| Totten, Fort......... 4 Mar 
display of on-shore signals. 33 | 93.8 | 2.95 | Comborinnd ......... $0 70.5 3.25 
Distributi I. McDonogh ...... ...... 4 0.8 
Prof. P. H. Mell, jr., director of the “Alabama Weather | gecciving 1.07 McHenry, Fort 85 3 
Service,”’ in the report for August, 1886, states: | Rock Crock Bridge®. 93 60 | 791 Woodstock 89 | $0 | 71-0 | 2.21 
or assachusetts. 
The verification of predictions for the whole area was 92.7 per cent. for | Alva* .... 95 70 9-55 Ambersta ............ go 39 2.60 
temperature, and 75 per cent. for weather. Amberst b 88 67-3 
The following corporations comprise this system: South and North; Mont- ies. 7. | 
I Manatee....... 95 75 83.5 11.43 Dudley ... . 40 70.2 | 3. 
Game ry and Mobile; Mobile and Girard ; Georgia Pacific; East Tennessee, | Meade, Fort....... satecitingineal cheauinndeoeennie’ 10.50 Fall River... > 85 46 | 06.6 4.18 
‘irgimia and Georgia system in Alabama; Memphis and ( ‘*harleston: Columbus Mervist's 92 69 79.9 | St | O7.4| 
and Western; Atlanta and West Point of Georgia; Northeastern of Georgia ; | Tallahnasee * » Fort. 7.75 “64-3 3.29, 
Western and Atlantic; East Tennessee, Virginia and Georgia system in Georgia. New Bedford ........ 84 3 66.6 2.95 
Georgia; Montgomery and Eufaula; Pensacola and Selma ; Pensacola and oF 76.6 ~ 9 | 47 3.1 
Atlantic ; the cities of Milledgeville, Georgia, and Talladega, Alabama. 62 Hew 98 
Idaho. Westborough... 5 70.0 4.4! 
WEATHER SIGNALS. Boinsé Barracks 102 50 79.1 trace Worcester .............. 3 5st 66.1 3.81 
Prof. Goodwin D. Swezey, director of the “ Nebraska | ‘Alene, Fort. 95 07.0 0.04 
Weather Service,” in the report for August, 1886, makes the! Anne st 77.9 2-63 Harrisville 4.33 
ree ntage of verifications for temperature in the state 85.0, Bloomington .. ......... $B 1.73 Kalamazoo ........ 68.5 4.67 
and weather 71.7. | 3-45 8 3 68.5 5-79 
Prof. Winslow pton, director of the New England Mete- | Geneseo 75.3 66.2 4.58 
99% | Mattoon * 102 ss 77.0 3-30 Thornville.,,... g2 49 69.9 -25 
orologic al Box iety in the report for August, 1886, states : | Pokin ©...... Te 7-4 | Oly | 
he verification of weather signals at New Haven was 84 per cent. for tem- | Peori«..- 9 «82 8 3.30 Minnesota. 
pe rature, 74 for weather; at fourteen other stations reporting to the secretary, | 4 
87.1 for temperature, 79.9 for weather. Predictions at Blue Hill for twenty- | sandwich.. §2 73.7 3.0! Missouri. 
four hours from sunset were 81 per cent. verified, and for sixteen hours from | Seeth G6 3-58 Carthage ....... 79-7 3.82 
a. m. 84 per cent. verified. [t should be noted that no rules have been | 
adopted for verifying predictions, and these returns are not strictly comparable. | fodion Torri itory. a Conception ..... ......100 | §0 Le 1.87 
| Gibson 52 3-00 Pierce City ............ 100 52 77. 
ERRATA, Rene, Fort 58 83.2 0.34 Warrenton ............ 60 
» é | Supply, Fort ........... 1 79. 0.92 Montana. 
_In the REVIEW for July, 1886, on page 185, under “Precipita- | Aesinaboine, Fort...| 97 | | 70.2| 
tion,” in the lines “ The distribution of rainfall over the United | — ~~ 95 55 75-0, Ellie, Fort 102 34 68.2 1.01 
States and Canada for June, 1886,” instead of “ June” read | Connersville... $3 | | 7-43 | Missoula, Fort... 90 | 44 | 
July. In the same REVIEW on page 190, under “Cotton re- | 93 75-3 Shaw. 9S | SS 
gion reports,” in the third line, instead of June ” read July. Brownville ............ 102 53 - 78.0 2.12 
wp ‘ io & GO GB FOS | 99 40 75.0 3.24 
On page 202, in the Meteorological record of voluntary ob- Logansport... 52 | 74.4 | 6.30 | De 100 | 49 «75.8 2.71 
servers and Army post surgeons, under Alabama, instead of | Honey .. soos 44 69.2 7-3 = 3-49 
Birmingham read Greensborough. stinman. | 35.8 |9-9 | | 95-4 | 3:20 
erre Hante -40 | Hay Springs * 
Meteorological record of voluntary observers and Army post surgeons, August, | Vevay ........ 55 749 uz 3.73 
1886. Iowa. Niobrara, Fort ...... $3 75.8 1 82 
ancroft . 340s 72.8 Robinson, Fort...... | 74.3 0.90 
The maximum and a pre as ae thus (*) are from readings | Cedar Rapids *.. .. 40 | 78.5 1.70 | Sidney, Fort........... tor | 38 | 71.5 1.04 
57 79.0 2.10 Tecumseh .............. 104 so 83.1 
| Des Moines .. coved G2 | Nevada 
Temperature. Temperature. | Fort Madison........... GH | cececeee 6.60 Carson City............98 | 39 72.1 0.00 
| Independence o4 S2 73.4 41.12 Halleck, Fort......... 94 49 (70.9 0.24 
48 3 8 2.20 Fort ....| 9 | 49 73.4 2.06 
t 3 Oskaloosa a*..... % 74.1 Belmont........ ove 2.87 
= = = 2 | Oskaloosa b*.. ......... 47 Berlin Mills 3-57 
me Inches California—Cont d. ° ° Inches 77 oan 
Greensborough 67 9.0 7.31 || Bidwell, Fort......... go 39 «774.5 0.04 Nashua 8 67. 
Mownt Vernon B'ks. 102 6.90 || Cahwenge | Belleville ....... 1.64 Wier’s 3.54 
Lowell, 1.24 | Mason, Fort........... 62.3 | 0.00 | Independence *. 104 38 4.25 
Artanens OL S4 691.2 «0.00 | Manhattana.. 8 2.01 Clayton *., | 1.8 2. 
y tog 81.0 | 3.91 4 re | Manhattan b.. 49 | Dover *.. 3-38 
Alcatraz leland.. 69 48 55.5 0.00 | Sacramento............. 99 49 72.2 | 0,00 | Topeka 4-7 ton — 
Santa Barbara... 55 +2 [trace | West Leavenworth... 110 1,00 South Orange......... 88 | 54 68.0 1.10 
97 72.0 | 0.03 ' Westmoreland*...... 105 50 79.0 Upper Montclair... 88 71.0 2.59 
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Meteorological record of voluntary observers, etc. —Continued. 


State summary. 
Temperature.—Mean temperature, 79°; highest temperature, 103°, at Bir- 


Temperature. | Temperature. mingham, on the 18th ; lowest temperature, 41°.8, at Chattanooga, on the 7th ; 
ar ah eee a of temperature, 61°.2: greatest monthly range of temperature, 46°, at 
de gig Ser Gadsden ; least monthly range of temperature, 21°, at Selma University ; mean 
tations. Stations. | 8 = | daily range, 13°.3; greatest daily range of temperature, 35°, at Gadsden, on 
| = | the 11th; least daily range of temperature, 0°, at Valley Head, on the 24th. 
; Rainfall.—Mean depth of rainfall, 3.84 inches; mean daily rainfall, 0.154 
| inches ; greatest depth of monthly rainfall, 1.32 inches, at Newton ; least depth 
New Jersey~Cont’d.| © | © © bites! Sentiemnte-tee,! © © | © Inches | Of monthly rainfall, 1.23 inches, at Bermuda; greatest daily rainfall average 
Vineland .......0-0-00- 90 58 73-0 4.52 | Quakertown. ......... B86 | 47 hccesscn/seereeee | fOr state, 0.65 inches, on the 2d; greatest daily local rainfall, 4.00 inches, at 
Now Memeo, Welleborongh _ 93 % 67.0 2.79 | Newton, on the 30th. 
ard, Fort .......... S 92.7 | ts est Chester ......... 91 | 70.6 | I. > ; j 7. av 5 
33 Average number of days on which rain fell,“9.7 ; average number of cloudy 
Selden, Fort ........--. .. 102 | 59 | 79.9 | 1.05 | Zionsville 0.54 | days, 9; average number of fair days, 14; average number of clear days, 8. 
Union, Fort ............. 86 | 41 | 67.0/ 8.04 | South Carolina | Warmest day, 16th ; coldest day, 31st. 
Wingate, ~ 92 | §2 | 67.0 | 2.96 | Aihon 79.8 Prevailing direction of wind, southeast. 
w | 75 2. 
87 7 | 66.1 | 2.40 | i 
Bort 8s | 73.2 | The following meteorological summary, for August, 1886, is 
85 48 63.7 96 60 | 77.2| 2.12 | from the Georgia ‘‘Crop Report,’’ prepared by Hon. J. T. 
Madison Barracks... 7 a 68.0 | 3.92 | Milan aoe | S3 | 77-4 | 3-47 Temperature. 
ountainville .......... 92 44 | 68.4 | 4.35 | ‘eras, 
go 48 | 68.8 | 1.57 || — Pant 103 | 73 Districts. Mean 
olney *........ | » FO 2/1. 
| 2.30 || Cleburne | 64 | 86.0 | 2.09 | maxi- | mini- | Mean, tion, 
Palmyra® 92 52 || Comfort ....... G4 | mum. | mum, | 
4.30 Concho, Fort 106 | 65 | 84.7 | 3-74 4 
attsburg 52 67.6 | 3-97 OTRICADA .... ° ° ° 
Setauket 3.00 | MeIntosh, Fort.......1 | 90.0 | 2. 
| 3:32 | Ringgold, Fort 108 6 | 88.9 | 0.38 95.0 64.0 79.9 3.80 
North Caroli . Silver Falls 103 56 | Southwestern Georgia .......0.-..ccsee-seeceneseceeeesseneeeens! 95.0 69.0 | 80.7 5.60 
tatesville I -97 | New t ; j 
Weldon ® ae | $88 | The following meteorological summary and accompanying 
io. Poultney | 3s i 
42 | 3-9 remarks are from the August, 1886, report of the “ Indiana 
Clyde | Virgin Weather Service,” under direction of Prof. H. A. Huston, of 
‘ollege 103 -12 || Accotink... -28 j i 
Elyris...... | St Bird's Next % | | Purdue University, Lafayette: 
Jacksonborough*..... 96 52 | 72.5 | 4.60 | Dale Enterprise* ... 95 | 57 76.4) "83 
Napoleon............... « 92 48 | 71.3 | 3-61 || Marion 85 57 | 70.0 Aver 
North Lewisburg ..... SI | 73.0 | 4. Monroe, Fort. ....... 92 62 | 75.9 | 6.33 Districts reci 
ortemouth 54 1.8 Rappahannock St'n | 75. I. 
49 69.4 1.83 | Summit 5 45 72.7 | — | 
3 53 | 70-4 | 1.96 | of Va.. 83 66 | 72.0 | 1.38 | 
es §2 | 75.0 | 7.75 || Variety Mills......... 2.0 | 2. ° 
Wauseon 25 43 | 69.5 || Wytheville ............ 4-78 | Northern counties 98.0 47.0 72.0 
Westerville .............. | 70.0 2 51 || Washington Terri Comtral Cowmmtses 97.0 | 44.0 | 72.1 
Yellow Springs .......... 87 69.6 | 4.67 | Island* 87 46 | 66.0 | 0.35 | Southern 102.0 51.0 74.6 4.58 
ADDANY® 95 53 | 68.5 |trace.|| Tacoma *......... 65.8 | 0.44 State 102.0 44.0 72.9 5-34 
Bandon® ...... ...... 4° | 54.4 0.19 | Townsend, Fort ..... 82 47 | 62.6 | 0.2 
56 | 05.7 | 0.00 | Walla Walla, Fort. 102 52 | 76.5 on 
Bost Portland 50 0.00 || West Virginia. | The mean temperature of the state for August, 1886, was 1°.7 above the 
mean of August for the past four years; 0°.5 below the mean of sixteen years 
Mount Angel®.. ....... 90 | 54 | 68.2 | 0.00 | Parkersburg........... 8 | so | 72.0| 2.52 | at Indianapolis; 0°.2 above the mean of thirty-one years at Logansport ; 3°.0 
96 Wisconsin. below the mean of twenty-one years at Vevay ; 1°.4 above the mean of thirty- 
Bethlehem *............ 93 | two years at Spiceland ; 3°.2 above the mean of seven years at Mauzy ; 2°.1 
Cataviaa *............ ot | 50 | 70.5 | 1.59 || Fond du Lac*........ 04 | 38 | 69.4 | 3.77 | below the mean of nine years at Blue Lick; 1°.8 above the mean of five years 
90 42 64.5 1.98 | 94 | 47 | 73.1 | 5.05 | at Worthington; 2°.4 above the mean of five years at Connersville ; 0°.2 
6 % 2 | above the mean of seven years at Lafayette; and about 2°.0 below the normal 
Franklin®... |) | 4.47 | temperature of the month. The mean temperatures at various stations range 
pe gy 94 | 56 wacom 1.86 || + Wyoming. from 3°.2 above the average (Worthington) to 1° below the average (Vevay). 
go | 72.4 | The precipitation at all stations was above the average, the excess ranging 
Philipsburg * ......... a § 45 | 63.0 | 3.09 || Washakie, Fort...... 99 | 40 | 72.0 | 0.00 from 0.04 inches at Vevay to 4.29 inches at Mauzy. 
—— ———| The following meteorological summary and accompanyin 
panying 
NOTES AND EXTRACTS. remarks are from the August, 1886, report of the ‘‘ Indiana 
The following is an extract from the August, 1886, report of | Weather Service,” under direction of Prof. W. H. Ragan, of 
the “ Alabama Weather Service,” under direction of Pr De Pauw University, Greencastle : 
Mell, jr., of the Agricultural and Mechanical College, Auburn: ] 1 a 
Temperature, Summer. 
During the month of August the temperature has been slightly (1°.5) below Districts ———- 
the normal. The average temperature of the month is the same as that given : Monthly ae. rm Mean tem- | Precipita- 
in the July bulletin. The middle of August was quite warm for several a Highest, | Lowest. | neans. perature. | tion. 
the temperature began to fall, making the close of the month cool | 
and pleasant. ° ° Inches ° Inches, 
was also but little below the normal (0.40 of an inch) and 98.0 71. 12. 
the rains were favorably distributed throughout the month. The northern part | southern countios. 4 
of the state was less fortunate in the quantity of rain that fell than middle and 
The last two sections received fully 1.72 inches more rain 72.9 5-71 72.4 13.69 
than the first. 
During most of the month the crops were in excellent condition, every indi- The temperature generally averaged a little below normal for both month 
cation pointing to a handsome yiel from the cotton fields. The last week, and season. The precipitation was above normal for both month and season 
however, the cotton plant suffered in some degree, and there has been a slight | generally. Connersville reports tornado on the 22d, north of town; destroyed 
falling off from the earlier indications. Nevertheless, the reports from all | trees through a forest; track about two hundred feet wide; broke trees off 
sections of the state pronounce the crop an excellent average yield for August. | mostly ten to twenty feet above ground; no lightning; heavy rain after. 
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The following is from an advance sheet of the * Iowa | to materially affect the weather conditions in New England. The pressure 


Weather Bulletin,” for August, 1886, prepared under direction 
of Gustavus Hinrichs, M. D., Iowa City: 


August, 1886, was hot, fair, and generally dry, with a few intense storms; 


southerly winds and calms prevailing. 


The mean temperature of the air was over four degrees above normal, being | one which moved 


the hottest on record for over twenty-five years, excepting August 1881, which 
was one degree warmer. The first decade was normal; the second and third 
were six degrees above normal. The number of hot days on which the tem- 
perature reached or exceeded 86° was twenty-one, which is the highest ever 
recorded, being three in excess of August, 1881. 

The temperature remained high until the last two days of the month, when 
the night temperatures ran down low into the forties. On account of the clear 
sky a light hoar frost covered most of northern Iowa early on the 30th. 
more severe hoar frost reached down to Rock Island on the morning of the 
Slat. 

Rainfell was nearly normal in frequency, but very unevenly distributed in 
amount. The greater part of the state, forming a broad belt about two hun- 
dred miles wide, and running from southwest to northeast, received less than 
two inches of rain. In the northern-middle part of this territory less than one 
inch fell. Thus the northeast and southwest were dry, as well as the centre 
of the state. 

The following is an extract from the August, 1886, report 
of the “ Missouri Weather Service,” under direction of Prof. 
Francis E. Nipher, Washington University, Saint Louis: 

Temperature.—The mean temperature for the past month was 3°.3 above 
the normal for August at the central station. The lowest temperature ob- 
served during the month was 57°.3, on the 3ist, the only day during the 
month that the temperature fell below 65°, and on eight days it did not fall 
below 75°. The highest temperature occurred on the 16th, when the ther- 
mometer registered 108°. This is, excepting August 9th and 11th, 1881, when 
it was 104° and 106°, respectively, the highest temperature observed at Saint 
Louis during August since 1837, The temperature rose above 90° on twelve 
days during the month. 

Precipitation.—The rainfall at the central station was 2.60 inches, which 
is 1.44 inches below the normal for August. 

In the state the highest temperatures reported range from 100° at Ironton 
to 100° at Pro Tem. The lowest temperatures range from 44° at [ronton to 
62° at Pleasant Hill, and were observed on the 31st all over the state. 

The rainfall was over five inches in the northeast part of the state, while in 
the northwest and central parts only a little over one inch fell, and towards 
the southwest it was over three inches. 

The following is from the August, 1886, report of the “ Ne- 
braska Weather Service,” under direction of Prof. Goodwin 
DD. Swezey, of Doane College, Crete: 

The weather for August has presented no striking peculiarities, unless it be 
the oceurrence of a decidedly cool wave at the very close of the month; the 
mean temperature has been slightly above the average for August, and the 
highest temperatures of the month have also been above those of August com- 
monly, having been exceeded only once in eight years, viz., in 1881. But on 
the morning of the 29th a cool wave appeared in the Northwest, and moved in 


a southeasterly direction, causing a decided fall in temperature in all directions | 


on the 50th and Sist. During its passage frosts were reported in Dakota, 
Minnesota, Wisconsin, and Nebraska, and killing frost in southern Dakota. 
The frost was very slight in Nebraska. 


was not far from the normal until the 30th, when a depression approached 


from the Lakes and on the 31st moved down the Saint Lawrence Valley; rains, 
| with some thunder and lightning, were experienced. It will be noted that the 
barometric depressions enumerated above moved in the usual path, easterly 
from the Lakes, all passing north of the boundary of New England, except 

directly over the district. The cyclones which at this 
season of the year may be expected from the South are represented by the 
| severe cyclone which was nearest to the coast on the 22d, but whose path lay 
| in the ocean. 


| The following is from the August, 1886, report of the ‘‘ Ohio 
| Meteorological Bureau,” under direction of Prof. B. F. Thomas, 
of the Ohio State University, Columbus : 


| The mean temperature was 70°.9, which is 0°.6 above the four-year mean, 
| but 1°.3 below the normal for the state, as given in our first annual report. 
| The highest temperature recorded was 95°, on the 11th. The lowest was 43°, 
/an the 3dand 4th. These extremes are both within the records for the pre- 
| ceding three years, giving a total temperature range of 52°, which is 6° lower 

than in 1885, and 7° lower.than the ave for 1883, 1884, and 1885. The 
mean daily range of temperature was likewise low, being 20°.6, while the four- 
year mean was 21°.8. 

The number of cloudy and rainy days was greater than usual. The mean 
| rainfall, 3.62 inches, is .8 inch above the four-year average, but .14 inch below 

the normal. The greatest rainfall was reported from Greenville, 8.72 inches, 
and the least, 1.36 inches, from Cleveland. 

General rains occurred on the Ist, 11th, 13th, 14th, 16th, 22d, 23d, and 
| 30th. Local rains oceurred on the 5th, 10th, 12th, 15th, 17th, 28th, and 29th. 
|The rains of the 5th, 10th, and 28th were confined almost entirely to the north- 
ern section of the state, and those of the 12th, 15th, and 17th were reported 
only from the middle and southern sections, The greatest mean rainfall for 
‘the month was recorded in the middle section, and the least in the northern. 
__ The following is an extract from the ‘‘Tennessee State 
Board of Health Bulletin,” for August, 1886, prepared under 

the direction of J. D. Plunkett, M. D., President of the State 
Board of Health. The weather report is prepared by Major 
H. ©. Bate, in charge of the State Meteorological Service : 


The special features for August were the high temperatures on the 16th and 

| 17th; the abnormal rainfall in some portions of the state, and the earthquake 
‘of the night of the 3ist. The other meteorological conditions showed very 
little, if any, departures from the normal. 
The mean temperature was 75°.6, which was about the same as that of the 
corresponding period of last year, and respectively two and three degrees 
‘above that for the same month in 1884 and 1883. The highest temperature 
| was 108°, recorded on the 17th, and was one degree above the maximum 
‘recorded last year, which was the highest point reached since the establish- 
jment of the State Weather Service; the next highest recorded during the 
month was 101°, on the same date. The lowest temperature was 52°, and 
_was recorded on the 31st. This was two degrees above the minimum of 
| August, of last year; four degrees above that of August, 1884, and nine de- 
grees above that of August, 1883. During the first decade of the month 
there was a period of low temperature ending with the 9th. 

The mean precipitation was 4.05 inches, 1.75 inches above the mean of 
| August of last year, and nearly 2 inches above that of August, 1884. Of this 
| amount the eastern division received an average of nearly 4} inches, the mid- 

dle division received nearly 3} inches, and the western division about 4 inches. 


The precipitation has not shown the great deficiency that has prevailed for | The greatest rainfall was 8.28 inches, reported at Riddleton, and was the 


the past few months, being but slightly below the normal for the month over 
the state generally, while in certain districts in the central part of the state it 
has been large, the greatest rainfall being 9.5 inches at Minden. 

The following is an extract from the August, 1886, “ Bulletin 
of the New England Meteorological Society,” under direction 
of Prof. Winslow Upton, Providence, Rhode Island: 


Reports for the month were received from one hundred and fifty observers. | 


General Conditions.—The month was characterized by an abundance of fair 


weather, with a moderate supply of rain and a small number of thunder-storms. | 


The temperature was below the average and there was an absence of destruc- 
tive heres The meteorological history of the month, which presents features 
varying in no essential respect from those usually found in August, can best be 

iven by describing the course of the barometric pressure. A well-developed 
Teeseaten, passing far north of New England on the Ist and 2d, was attended 
by general rains and a few thunder squalls. The pressure rose to the normal 
and remained nearly stationary until the 9th and 10th, when it rose above the 
average. This period was pleasant, with the exception of slight showers on the 
Sth and 7th. Two depressions passed north of the district on the 11th and 


18th, the second being well marked. Thunder showers, with copious rains, | 


occurred in connection with their passage. On the 16th a cyclonic depression, 
with pressure at the centre 29.6 inches, moved easterly directly across southern 
New Hampshire and Vermont, attended by heavy general rains. After its 
passage the pressure rose rapidly and remained above the average until the 
22d, when it fell under the influence of a severe cyclone from the West Indies, 
which had been felt in the Gulf of Mexico on the 20th and probably advanced 
northeasterly in the Atlantic Ocean ; it was too far from the shore, however, 


| greatest for the month of August of any of the preceding years recorded by 
| the State Weather Service; the next greatest being in 1883, when 6.38 inches 
were recorded. The smallest monthly rainfall was 1.33 inches, reported at 
Sailor's Rest, on the lower Cumberland, which station reported next to the 
| smallest amount in July. The greatest local daily rainfall was 2.60 inches, 
| reported on the Ist at Covington. A daily rainfall of 2.18 inches was reported 
at Memphis on the same day. On the 30th Riddleton reported a fall of 2.55 
| inches, and Hohenwald a fall of 2.18 inches. 


| State summary. 

Mean temperature, 75°.6; highest temperature, 103°, on the 17th, at Milan; 
lowest temperature, 52°, on the 31st, at Fostoria and Trenton; range of tem- 
| perature, 51°; mean monthly range of temperature, 35°.9; greatest monthly 

range of temperature, 50°, at Milan ; least monthly range of temperature, 26°, 
| at Gunvile; mean daily range of temperature, 11°.8; greatest daily range 
| of temperature, 34°, on the 9th, at Hohenwald ; least daily range of tempera- 
ture, 2°, on the Ist at Howell, on the 5th at Greeneville and Careyville, on 
| the 25th at Hurricane Switch, and on the 30th at Riddleton; mean of maxi- 
| mum temperatures, 80°.9; mean of minimum temperatures, 59°.3. 
| Mean depth of rainfall, 4.05 inches; mean daily rainfall, 0.131 inch ; great- 
est rainfall, 8.28 inches, at Riddleton ; least rainfall, 1.33 inches, at Sailor's 


| Rest ; greatest local daily rainfall, 2.60 inches, on the Ist at Covington ; days 
| of greatest rainfall, Ist, 2d, 6th, 23d, 24th, 29th, 30th ; day of greatest rain- 
| fall, Ist. Average number of days on which rain fell, 10; average number 
of clear days, 10.3; average number of fair days, 13.9; average number 
of cloudy days, 6.8. Days without rainfall, 3d, 8th, 9th, 10th ; warmest days, 
16th, 17th; coldest day, 31st. 

Prevailing wind, west. 
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Low Pressure. August, 1886. 
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) and Temperature (------------} Curves. August, 1886. 
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New Haven, Conn., July, 1886, 
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August 1, 1886, Ithaca, N. Y., during thunder-storm. 
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August 3, 1886. Boston, Mass., during light thunder-storm. 
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Chart VI. Curves showing Electrometer Readings. 
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Chart Vill. Isobars, Isothe id Wind Directions. 3p. m. (Eastern time), August 16, 1886 
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\vluntary Olserders of the Signal Service, on land, from whom meteorological reports were received im time 1 be used in the preparation of the Monthly 
Weather Review for August, 1886. 


Observer and place of observation. Obeerver and lace of observation. ) Observer and place of observation. Observer and place of observation. 
Andrews, Luman, Southington, Conn. Dewhurst, Rev. E.. Voluntown, Conn. |Ladshaw, G. E.. Pacolet. 8. C. Stucky. Dr, C. T., Helvetia, W. Va. 
Anderson, Dr. W. W., Stateburg, 8. C. Day, T heodore, Dy berry, Pa. |Lueas, Rev. O. W., Pendleton. Oreg. (Slide, Elis sa, Somerset, Muss. 

Altaffer, J. M., Independence, Kans. Dawson, Win., Spiceland. Ind. ‘Lueps. Miss Anna, Manitowoc, Wis. Shriver, Howard, Wytheville, Va. 
\dams, Dr. O. H., Vineland, N. J. Elisworth, W. W., Hartford, Conn. jLineoln, A. T., Mapion, Va. Sonedecker, Ro +. T. H., Tiffin, Ohio. 
Abbott, Dr. E. K., Salinas, Cal. Eliuson, W. A., Statesville, N.C. Loomis, J, C.. Jeffersonville, Ind. Stunkard, L. E., East Brook, Pa, 
Arents, Hiram, Oroville, Cal. Ellis, John, Marquette, Nebr.’ Luther, S. M., Garrettsville. Ohio. Sim. J. R.. Summit. Va. 
Adams, A. H.. Fort Meade, Fla. Ewell, Dr. M. D,, South Evanston, Ill.|Lovewell, Miss Bertha E., Topeka, Kan. /Seribner. H. F. J., Strafford, Vt. 
Avey, O. H., Oxealoosa, Towa. Eckstein, Rev. M., Conception, Mo. |Lamb, Miss Bertha E., Sterling, Kans. Strong, S. B., Setauket, N. Y. 
Leans, ges J. Moorestown. N. J. Foeuch, Dr, A., Anderson, Cal. ‘Loud, Prof. F, H., Colorado Springs, Samostz, Oscar, Austin, Tex. 
Bushnell, . Monticello, Ind. Fitch, Dr, H, L., Urbana, Lowa. | Colo. Sherman, W. B., Manciiester, Lowa, 
Bentley, hovits ‘Prince ton, Cal. Fox. G. W.. Murietta, Cal. ‘Lerch & Rice, Bethlehem, Pa, Standenmayer, Dr. L.R., Lincolnton, N.C 
Boerner, Prof, Chas. G., Vevay, Ind. /Ferris, B. F., Sunman, Ind. Loundes, R. T,, Clarksburg, W. Va. Spilman, J. J., Pierce City, Mo. 
Boynton. John F., Syracuse, F<. Friend, Chas. W., Carson City, Nev. (Morgan, L. Ray, Philipsburg, Pa. Swezey, Prof. G. D., Crete, Nebr. 
Bayerly, J. F.. Spartanburg, ee Fieming, J., Readington, N. J. Miller, H. D., Drifton, Pa. Tilford, C. M., Mount Blanco. Tex. 
Ballou, Drz N. E., Sandwick, Il. Fernaid, Prof. M. C., Orono. Me, MeDonogh Institute, MeDonogh, Md. (Talbert, Wm., Emporia, Kans, 
Bennett, Geo., Bandon, Oreg. Frick, John H., Warrenton, Mo. McCready, Miss L. A., Fort Madison, ‘Todd, Prof. David P., Amherst, Mass, 
Bell, Joseph, Franklin, Pa. Foss, E. T’.. Hydesville, Cal. McKenzie, Dr. M., Centreville, Mo. Thornton, Prof. N.. Geneseo, [ll. 
Blake, J. H., Blue Lake, Cal. Fuller, Edw. N., Tacoma, Wash. T. (Moore, C. R., Bird’s Nest, Va. Teele, Rev. A. K., Blue Hill. Mass. 
Baker, Dr. Henry B., Lansing, Mich. Gibson. J. H., Salina, Kans. \Micklen, J. H., Variety Mills, Va. Truman, Geo. S., Genoa, Nebr. 
Beall, Dr. R. L., Lenoir, N. C. Gore, Prof. J. W., Chapel Hill, N.C. (Macrae, Colin, Kirkwood, 8. C. Turnbo, Silas C., Pro Tem, Mo. 
Brendel, Dr. Fred., Peoria, Ill. Gray, F. 8., Yates Centre, Kans. ‘Meehan, Thos., Germantown, I’a. Tillinghast, C. B.. Albiny, N. Y. 
Bartlett, E..B., Vermillion, B..T. Gates, W. B., Burlington. Vt. Moore, Nathan, Grampian Hills, Pa. Terborg, Rev. J. E., Pekin, Tl. 
Baldwin, A. L., Bethel, Conn. Graves, A. B., Belleville, Kans. |Mikesell, Thos., Wauseon, Ohio. Trembley, Dr. J. B.. Oakland, Cal. 
Briggs, John. Albany, Orex. Gillingham, Milnor, Fallsington, Pa. Mitchell, Dr. D. W.. Harrisville, Mich. Thompson, R. J., Tiffin, Ohio. 
Betts, Prof. Arthur, Webster, Dak. Gardiner. R. H., Gardiner, Me. Moore, Dr. J. W., Euston, Pua. eaten Adosiphus. Des Moines, Lowa, 
Breed, J. E.. Embarras, Wis. Gowey, H. D., North Lew isburg, Ohio.| Motte, L. 8., W est Milton, Ohio. Vail, Hie igh D.. Santa Barbara, Cal, 
Boyd, Joseph, Oskaloosa, Iowa. Green, Dr. Jexse C., West Chester, Pa, - MeGahan, Dr. ©, F., Aiken, 8. C. Went, KE. C., Frankfort, Ky. 
Bores, Lieut. A. H., Hudson, Mich. Gerrish, 8. H., Sacramento, Cal. Newbegin, John D.. Anna, [Il. Washburn Observatory, Madison. Wis. 
Broberg, Mrs. Mary W., Manatee, Fla. Gray, J. W., Stockham, Nebr. iNeweom), G. 8., Westborough, Mass, Wild, Rey. E. P., Newport, Vt. 
“Black, W. H., Kalamazoo, Mich. Goodwin, Wm., North Colebrook,Conn. Noreoni?, Prof. J., Reidsville, N.C. | Williams. Rev. C. F., Ashwood, Tenn. 
Blachly, C. P.> Manhattan, Kans. Goodspeed, ¢ ‘has. W. . Elyria, Ohio, (Neal, Dr. * C., Archer Fla, |Wing, Mis« M. E.. Charlotte, Vt. 
Bridges, Q. A., Berlin Mills, N. H. Gillingham, W., Aceotink, Va. Nordberg, A.. Richardton, Dak. West. Silas, Cornish, Me. 
Beecher, Chas., Wysox, Pa. Garlick, Rey. Dr. J. R., Bruington, ‘Va. Olds, H. ‘ C Jedar Rapids, [owa, Wylie, Wm., Mount Forest, Canada. 
Bowman, Peter, Ruggles, Ohio. Gray, Capt. A. W., Kenew ick, Wash. T. Owsley, Dr. J. B., Jacksonborough, O. Wait, 8. E., Traverse City, Mich. 
Cook, 8. A., Milledgevitle, Ga. Grathwohl, John, Blooming Grove, Pa.;Osborn, Dr. T. C., Cleburne, Tex. Woodstock College, Woodstock, Md. 
Carrington, G. D., Brownville, Nebr. Hessler, Robt., Connersville, Ind. Penrod, Dr. H, J., Upper Mont Clair, Whittaker, J. 8., Corydon, Lowa, 
Clark, T. A., Wausau, Wis. Heath, E. R., Wyandotte, Kans. N. J. Wolfe, John H. Wellington. Kans. 
Charbonnier. Prof. L. H., Athens, Ga. Harvard College Observatory, Cam- |Pearce, Thomas, Eola. Oreg. Wiilfke, E. F., Independence, Lowa. 
Casey, Geo., Auburn, N. Y. bridge, Mass. Peele, Capt. A., New Westminister, B.C.| West, Dr. Jos., O., Princeton, Mass. 
Crawford, E. A., Liberty Hill, La. Hamunitt, John W., College Hill, Ohio, |Partrick, J. M., North Voiney, N. Y. Receiving Reservoir, D.C 
Curtiss, G. G., Fallston, Md. Harris, T. C., Raleigh, N.C. |Purdue University. Lafayette, Ind. Washington Distributing “ 
Cornell University, Ithaca, N. Y. |Heaton, Isaac F., Fremont, Nebr. Pettersén, Dr. F., Comfort, Tex. Aqueduct, } Great Falls Reservoir, Md 
Cutting, Dr. Hiram A., Lunenburg, Vt. Hoskinson, R, M., Bainbridge Island, |Pendleton, A., Nicolans, Cal. { Rock Creek Bridge, D, C. 
Crosier, Adam, Laconia, Ind. Wash T. Postma, H. Y.. Egg H hg City, VN. J. { Weir's Bridge. N. H. 
Caulkins, John 8., Thornviile, Mich. Heacock, J. i.., Quakertown, Pa. Piper, F. 8., Hanover, N. H. Winipiseogee | Woodstock, N. H. 
Cass, John J., Allison, Kans, Hyde, G. A., Cleveland, Ohio. Robins, Chas. E.. F la. Lake Cotton Wolfborough, N. 
Cleveland, Dr. G. H., Pentwater, Mich. Haywood. John, Westerville, Ohio. Romig. J. K.. La Grande, Oreg. and Woolen; Lake Village, N. H. 
Collie, G. L., Delevan, Wis. Hartzler, J. A., Mottville, Mich. Randall, E. H., Poultney, Vt. Manufactur- | Bristol, N. H. 
Cotton, Dr. D. B., Portsmouth. Ohio. |Hole, Joseph, Butlerville, Ind. Renfew, H. N., Bancroft, Lowa. ing Co, Belmont, N. H. 
Cheney, Wm., Minneapolis, Minn. Hager, Mrs. L. G., Terre Haute, Ind. |Remington, C. VY. §., Fall River, Mass. ? | Ashland, N. H. 
Carpenter, W. B., Leavenworth, Kans, (Held, Rev. F. B., Mount Angel, Oreg. |Robertson, T. D., Rockford, LI. Willis, O. R., A. M., Ph. D., White 
Carter, Rev. Dr. W. H., Tallahassee, Fla. Houghton Farm Exveriment Station,|Rogers, F. M., Luling, La. Plains, N. Y. 
Cummings, L. D., Palmyra, N. Y. Mountainville, N. Y. /Rerick, R. H., La Grange, Ind. Watters, Dr. Jas., Westmoreland, Kans. 
Chubb, ‘Thos. H., Post Mills, Vt. Heatwole, L. J.. Dale Enterprise, Va. |Rodinan, T, R., New Bedford, Mass, Wigg, Dr. Geo., East Portland, Oreg. 
Cole, Seward, Cahuenga, Cal. |Hamilton, W. H., Corsicana, Tex. Runge, C., New Ulm, Tex. Wright, J. W. A., Greensborough, Ala. 
Cutler, B. B., Heath, Ma-s. ~ Hatch, A. H., Windsor, Ill. \Riehardson, C. F., Beverly, N. J. Whitmore, J. E., Gallinas Spring, N. 
Clark, T. A., Weldon, N. C. Harris, W. C., Dover, N. J. |Roteh, A. L., Blue Hill Observatory, Mex. 
Colton, Prof. G. H., Hiram, Ohio. Humphrey, Dr. L, Fairbury, Nebr. Blue Hill, Mass. Wadsworth, Dr. J. L. R.,Collinsville, Ti, 
Caffee, Wm. K., Carthage, Mo. Hall, J. B. Worcester, Mass. |Rice, Chas. W., Yellow Springs, Ohio. Widman, Rey. UC. M., Grand Coteau, La, 
Chandler. Dr. W.J., South Orange, N.J.| Hunter, Dr. T, C., Napoleon, Ohio. ‘Roeder, W. F., Zionsville, Penn. Williams, Dr. A. ., Elk Falls, Kans. 
Cass, W. Earle, Roseland, N. J. Hall, Chas, C. . Dudley, Mass. ‘Snell, S. C. Amherst. Mass. Wedge, J. ©.. Fond du Lac, Wis, 
Calhoun, P. B., Austin, Tenn. \Horn, Dr. H. Atchison, Kans, Stone, w. Amherst, Muss. |White, Rev. J. H., Merritt’s Island, Fla, 
Chapin, Adams, Poway, Cal. Hurlin, Rey. Wm., Antrim, N. H. . jStern, Jacob T., Logan, Lowa. Whitney, Chas, E., Humphrey, N. Y. 
Childs, W. H., Brattleborough, Vt. iHelm, Thos. B , Lozansport, Ind. Snow, Prof. F. E., Lawrence, Kans. (Wilson, W. T., Clayton, N. J. 
Crump, M. H., Bowling Green, Ky. Ireland, W. H.. Rappahannock, Va. Smith, H. D.. Monticello, Lowa, Wood, Jos., Bar Harbor, Me. 
Cowgill, Prof. E. B., Manhattan, Kans. James, John W., irengo, Smith, J. R., North Truro, Mass, Walton, J. P., Muscatine, Lowa. 
College of the Sacred Heart, Prairie du Jones, Dr. E U., Taunton, Mass, Sanders, T. B., Susanville, Cal. Wearmouth, J., University of Virginia, 
Chien, Wisconsin. Jackson Company, Nashua, N. H. Simmons, Prof. W. G., Wake Forest, Va. 
Davis, W. O., Bloomington, Il. Jordan, Dr. M. D. L., Milan, Tenn. N.C. Waterman, Wm., Hay Springs, Nebr. 
Dechant, W. H., Maliony Plane, Pa. Kirkwood, E.. Mauzy, Ind. Slenker, Mrs. E. D., Snowville, Va. Woodruff, Dr. 8. E., Clyde, Ohio. 
Dunlap, W. L., Tecumsch, Nebr. Knapp, J. G., Limona, Fla. Strong, W. C., Kent’s Hill Me. Yetter, Wm. G., Catawissa, Pa. 
Dudley, C. B., Altoona, Pa, Keese, G. Pomeroy. Cooperstown, N. Y. Shriver, E. T., Cumberland, Md. Yates, T. P., Factoryville, N. Y. 
Dazey, J. B., Charleston, Lil. Auhne, F. W., Fort Wayne, Ind. Seltz, Chas., De Soto, Nebr. Young, Geo. R., Penn Yan, N. Y. 
Deming, H. D., Welisborough, Pa. Kent, Miss E. ily, I’ 9g, woe N. J. Scott, Thos. G., Forsyth, Ga. Zimmerman, F. C., Bunker Hill, Ill. 
Dozier, Win., Mattoon, Hl. Kilpatrick, Prof. J. W., Fayette, Mo. 


Military posts from which meteorological reports were received, through the Surgeon General of the Army, in time to be used in the preparation of the Monthly 
Weather Review for August, 1886. 


Aleatraz Island, Cal. Concho, Fort, Texas. Keogh, Fort, Mont. Monroe, Fort, Va. Robinson, Fort, Nebr. Supply, Fort, Ind. T, 
Angel Island, Cal. David's Island, N. Y. H. Lowell, Fort, Ariz. McDowell, Fort, Ariz. Reno, Fort, Ind. T. Totten, Fort, Dak. 
Assinaboine, Fort, Mont. Ellis, Fort, Mont. Laramie, Fort, Wyo. McHenry, Fort, Md. Riley, Fort. Kans, Townsend, Ft., Wash. T. 
A, Lincoin, Fort, Dak. Fred Steele, Fort, Wyo. Lewis, Fort, Colo, Mount Vernon B’ks, Ala. Snelling, Fort, Minn. Union, Fort, N, Mex. 
Benicia Barracks, Cal. Gaston, Fort, Cal. Meade, Fort, Dak. Niagara, Fort, N. Y. Saint Augustine, Fort, Fla. Washakie, Fort, Wyo. 
Bidwell, Fort, Cal. Gibson, Fort, Ind. T. MeKinney, Fort, Wyo. Niobrara, Fort, Nebr, (Cal. Sisseton, Fort, Dak. West Point, N. Y. 
Brady, Fort, Mich. Halleck, Fort, Nev. Melntosh, Fort, Tex. Presidio of San Francisco, Shaw, Fort, Mont. Walla Walla, Ft., Wash.T, 
Boisé, Fort, Idals. Nays, Fort. Kans. Missoula, Fort, Mont. * Plattsburg Barracks, N, Y. Selden, Fort, Nebr. Wingate. Fort, N. Mex. 
Ceur d’ Alene, Ft.,[daho. Huachuea, Fort, Ariz. Mason, Fort, Cal. Pembina, Fort, Dak. Sully, Fort, lak. Yates, Fort, Dak. 
Columbus, Fort, N. ¥.H. Klamath, Fort, Oreg. Madison Barracks, N. Y.. Randall, Fort, Dak. Sidney, Fort, Nebr. 


State weather services from which meteorological reports were received in time to be used in the preparationof the Monthly Weather Review for August, 1886. 
Alabama State Weather Service, under direction of Prof, P. H. Mell, jr., Auburn, Alabama. 
Georgia State Weather Serviee, ander direction of Hon. J. T. Henderson, Commissioner of Agriculture, Atlanta, Georgia. 
Indiana State Weather Service, under direction of Prof. H. A. tfuston, La Fayette, Indiana, 
Indiana State Weather Service, under direction of Prof. W. If. Ragan, Greencastle, Indiana. 
Iowa Weather Service, under direction of Dr. Gustavus Hinrichs, Lowa City, Lowa. 
Missouri State Weather Service, under direction of Prof, Francis E. Nipher, Saint Louis, Missouri. 
Nebraska Weather Service, under direction of Prof. Goodwin 1). Swezey, Crete, Nebraska. 
New England Meteorological Society. Prof. Winslow Upton of Providence, R. L., President; Mr. W. M. Davis, of Cambridge, Mass., Secretary, 
Ohio State Weather Service, under direction of Prof. B. F. Thomas, of the Ohio State University, Columbus, Ohio. 
Tennessee State Weather Service, under direction of Major H. C. Bate, Nashville, Tennessee. 
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Thermometer for dry oF 


STANDARD METEOROLOGICAL 


Furnished by Hewry J, Green, 771 Broadway, New York City. 


BAROMETERS. 
Common pattern and ® .ish, vernier reading to 100th inch, in pine box: 
Reading down to 96 imehes.....cccccercceennceeees 390.00 Packing and shipping by express, $2.50 
ho de. . 8.00 do, 2.50 
do, 14 de, (two do, 2.0 
Common pattern and Anish, vernier reading to 1,000th Inch, in pime box : 
Reading down to 26 $34.00 Packingand shipping by express, $2.50 
d 56.00 do, 2.00 
de. DDO, 40.00 do, 2.50 
da, 14 de, (two verniera)......... 4.00 do. 2.50 


Best pattern end finteh, vernier reading to 1,000th inch, in pine box 
$96.00 Packing and shipping by express, $2.50 


Reading down to 
deo. de, do, 2.50 
do, 14 de, (two verniers),...... 55.00 de, 2.580 
Leather caer, in place of pine DOK 8.00 do, — 
Maripe . 3.00 do, 2.00 
Mountain barometer, (wo verniers, in r 63.00 ee. 2.0 
Mountain barometer, two verniere, in leather : 0.00 do. 2.00 
Standard barometer for 75.00 de, 3.25 
Barometer table scenes 1.25 do, 1.00 
Baron eter tube, Oiled and replaced....., 5.00 do, 2.580 
Barometer cistern, complete,..... 4.0 do, 
Light brase tripod for barometer...... 10.00 do. | 


THERMOMETERS 
$3.00 Packing and shipping by express, $ .60 


de de CUP 080 do. 
de, dry-balb, support 15 do, +25 
deo. minimum de, do, 

do, solar radiation... 10,00 de, 
do, terrestrial 7.00 do, -60 
do emall, in metal case, for pocket, do. 25 

VE 
do WALET, do, -60 


L. 11047, P. D., 1882 
TY $22.00 Packing and shipping by express, $1.10 


Anemometer, Robinson's,’ 
Klectrical recording apparatus, “Gibbon’s,’ 

(velocity L. BR, 4306, P. D., 1886. 24.00 do, 1.10 
Anemometer blanks (1. 6687, P. D., POr hundred... 1.00 


Purwisved by the Hahl Mannfactering Company, 13 Mercer Street, Baltimore, Maryland,* 
Anemograph reeieter (direction and velocity)... 80.00 Packing and shipping by ex press, $1.20 


*L, BR. D., 1882. 


PRICH-LIST OF 
INSTRUMENTS, APPARATUS, TEXT-BOOKS, FORMS, AND 


PUBLICATIONS. 


Furnished by John McDermott & Bros., 310 Penusyleania Aceune, Washington, D.C. 


Wihd Vane, 9.00 Packing, $—— 
do. ‘Reeard’ attac for une with 10.00 de, 
de, bake for 10.00 de, —. 

Anemometer, telescopic rod for, DOW a7 de, 3.00 


L. R, 11327, P. D,, 1882. 
Furnished by L. H. Rogers, 75 Maiden Lane, New York City, 


Signal Service manifold Forms No, 107, in books of 100 forme, per book........ gedaan an 
do, 107 B, do, 
do. 107 C, de, 
do. 107 D, do. 1.60 
do. 107 E, do. 1.60. 
do. 7 F, do. 1.75 
do. 107 G, do. 2.20 
do. 107 H, do, 1.00 
de. 107 H-eub, do, 1.75 

Indications (Form 109 B), per 


L. R. 13397, P. D., 1885. 
Furnished by James J, Chapman, 915 Pennayleania Avenne, Washington, D. C. 


L. R. 4521, P. D., 1883. 


Furnished by John Schultzbach, 634 G Street N. W., Washington, D, C. 


Rain-gauge, standard §-inch Signal Service * $0.00 
Rain-gauge, galvanized iron, with overflow and measuring~-stick 2.50 
Rain-gauge, copper, with galvanized iron overflow and measuring-stick ...............0.... 1.50 


L. RB, 4051, P. 1883, * L. R. 11275, P. D., 1885. 


Furnished by Crane & Co., Me Whorter and Oliver Streets, Newark, New Jersey. 


Rain-gauge, standard 8-ineh, Signal Service..... «te 
Whirling apparatus (L. BR. 7965, P. D., 1886)..... 5.00 
Purnished by Property and Disbursing Officer, Signal Service, U. 8. A., Washington, D, (. 
Maps in one color without reports or isobaric lines, each..............0006...-.0.00- 015 

Mapes iv one color, without reports or isobaric lines (as used on cye eaves at t Signal 

Maps on manifold paper withoet vine or lines, in books of 100, per book............... 2.76 
Mape in one color with current reports, isobars, and isotherms, each..... — ae dint ‘ .02 


Monthly Weather Review................. 
Copies of Daily Bulletin, with Indications, mer Facts, with maps, hod in 
monthly volumes, each (L. R, 10288, P. D., 
International Daily Bulletin, per copy, each, including the Monthly 
daily is subscribed for for the entire month...... estes 
District Maps, 


FLAGS, 


Flags for the diaplay of ee and Temperature signals, in sets of six, may be obtained for— 


$13 from M. 
$15 from Crane & Co., 
$15 from C. S. Decker, No. 
$15 from Horstmann Bros. & Co., 
$15 from John F. 


7. Copeland & Co., 


168 State Street, 


No. 684 Louisiana Avenue, Washington, D. C, (standard bunting); 
MeWhorter and Oliver Streets Newark, New Jersey ; 

Boston, Massachusetts ; 

Fifth and Cherry Streets, Philadelphia, Pennsylvania, (‘* Eagle *’ bunting); 
McHugh, No. 1286 Broadway,.New York City. 


Correspondence in relation to these flags should be had direct with the above firms and not through this office. 
Any of the above-enumerated instruments, apparatus, etc., may be obtained at the prices named, with such additional cost of packing and 


shipping as is shown opposite the items respectively. 
charges of express companies, 


The office will 


all remittances by draft, money-order, or postal note should be made payable to the parties furnishing the articles desired. 
If requested by the parties ordering instruments, a comparjson will be made 


state plainly to whom made payable, but send them in a separate letter. 
with the standards in this office 
furnished 
risks of breakage when ordering instruments through this office. 


Entered at the Post Office, 


The charges for expressage are to Washington, D. (., 


before forwarding, but, if not, they can be ordered direct, 
by Henry J. Green, successor to Messrs. J. & H. J. Green, which should always be ordered through this office. 
Postage stamps cannot be received as money. 


and for other distances will be the actual 


© pleased to procure any of the articles, upon the receipt of their money value, inclading.charges for packing and shipping, but 


In case of money-orders 


by reference to price list furnished from this office, except those 
Purchasers must assume all 


Washington, D. C., as Secoad-Class Matter. 


This Paper is furnished by the Government of the United States, without charge to Voluntary Observers and to the Co-operating Obser ervers acting wily. 
the Signal Office in the collection of Simultancous Reports. 
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